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1.0 Introduction

This work plan is submitted by AECOM to provide general information on the means and methods for 
contaminated sediment removal at the former Ciba-Geigy facility in Cranston, Rl. The proposed 
sediment removal activities, supporting activities and master project schedule are presented in the 
following sections. It should be noted that the sediment removal covered in this work plan is limited to 
three areas of elevated contaminant concentrations identified by AECOM from the results of sediment 
sampling conducted in the Pawtuxet River in November 2010 and July 2011.

1.1 Objective

The objective of activities described in this work plan is to facilitate the voluntary removal of PCB 
contaminated sediment from the Pawtuxet River adjacent to the former Ciba-Geigy facility. The 
contaminated sediment and associated water will be treated and disposed of at appropriate facilities. 
The excavation areas will be filled with clean material to restore the river bottom to the appropriate 
grade.

1.2 Project Schedule

The project master schedule is presented in Appendix A. The milestone dates for this work include 
removal completion in November and project completion report submission prior to the end of the 
calendar year.

1.3 Supporting Documents

Two supporting documents by AECOM, Sand Cap Inspection and Sediment Quality Investigation 
Report (AECOM, February 2011) and Sediment Sampling Results and Scope of Work for Sediment 
Removal at Former Ciba-Geigy Facility, Cranston, Rl (AECOM, September 2011), are included at the 
end of this work plan to provide additional information.
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2.0 Background

The former Ciba-Geigy production facility is located on Mill Street in Cranston, Rhode Island (Site) and 
consists of approximately 5.5 acres with several unoccupied buildings and open land upon which 
chemical production buildings were located adjacent to the Pawtuxet River (Figure 1, Appendix B).

2.1 Site Data

Beginning in 1930, the Alrose Chemical Company manufactured chemicals at the Site. The GEIGY 
Chemical Company purchased the Site in 1954 and merged with the Ciba Corporation in 1970. 
Throughout its operational history, the Site was used for the manufacture of various agricultural 
products, leather and textile auxiliaries, plastics additives, optical brighteners, pharmaceuticals, and 
bacteriostats. The facility operated until May 1986, when at that time Ciba ceased chemical 
manufacturing operations at the Site and began decommissioning and razing the existing plant. The 
production plant was demolished in the late 1980’s, and there are currently four buildings that remain 
on the property (Buildings #15, #20, #25 and #26) which are located north of the railroad spur and 
upgradient from the former Production Area. BASF Corporation acquired Ciba-Geigy Corporation in 
2009.

Site soils, sediments and groundwater were found to be impacted with Volatile Organic Compounds 
(VOCs), Semivolatile Organic Compounds (SVOCs) and Polychlorinated biphenyls (PCBs). 
Accordingly, remedial actions such as the installation of a pump-and-treat system to limit groundwater 
discharge to the river and voluntary soil removal were implemented. Additionally, Ciba performed a 
voluntary excavation and capping corrective measure within the Pawtuxet River and submitted a 
follow up report to verify the findings of the Rl. A major flooding event occurred during the spring of 
2010 and at that time the EPA requested that BASF resample the sediment cap to ensure that it is 
functioning as intended, and to propose and implement a work plan to that end. On behalf of BASF, 
AECOM prepared and performed sediment cap testing and sediment characterization work in 
November of 2010. The conclusion of that work was that: 1) a 12-inch clean sand cover was 
confirmed in all 12 sampling locations; and 2) PCB concentrations in the vicinity of upstream location 
SD-2R remain though it was confirmed that the impacts are not widespread and consistent with the 
previous sediment sampling reports. Sampling locations for this event are shown in Figure 1. 
Analytical results for PCB are presented in Appendix C.

AECOM also completed sediment sampling in the Pawtuxet River on July 13 and 14, 2011 as there 
were two outlying areas where PCBs were also found to remain and since it was determined that 
further remedial action is warranted in location SD-2R, investigation in these areas was warranted to 
be consistent with the previous work objectives. The sediment sampling was conducted in locations 
where elevated total PCB concentrations (SD-TUF2C, SD-TUF7C) were measured during historical 
sediment investigations (RFI Pawtuxet River, 1995). The sampling activities were designed to 
delineate areas for a voluntary remedial action. Sediment samples were collected from the historic 
SD-TUF7C and SD-TUF2C locations and the immediate surrounding area. Figures 1 and 2 located in 
Appendix B present the sediment sample locations from the July 2011 event and location SD-2R, re­
sampled during the November 2010 event. Sediment data from the November 2010 and July 2011 
sampling events were presented as Figures 2 through 4 in the Sediment Sampling Results and Scope 
of Work for Sediment Removal Memorandum (AECOM, 9/16/11), provided in the Supporting
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Documents section of this submittal. Analytical results for total PCB and TOC concentrations are 
presented in.Appendix C.

2.2 Meetings/Agreements

An Administrative Consent Order (AOC) was entered into with the Environmental Protection Agency 
(EPA) in June of 1989 (RCRA Docket No: 1-88-1088), and was subsequently modified during 
September of 1992. The AOC identified the steps that were to be taken to evaluate the nature and 
extent of any releases of hazardous waste or hazardous constituents at or from the facility, and to take 
the necessary steps to develop a Corrective Measures Study (CMS). Table 2-1 below provides a list 
of key site documents that have been prepared in order to achieve this goal.
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Table 2-1. Site Documentation

USEPAAOC June 1989

RCRA Facility Investigation Interim Report November 1991

Revisions to the Phase 1 Interim Report and Phase II Proposal July 1993

RCRA Facility Investigation Report July 1995

RCRA Facility Investigation Report for the Pawtuxet River March 1996

On-Site Soil IRM Report August 1996

Corrective Measures Study Report August 1996

Sediment Sampling Report for the Pawtuxet River May 2003

Special Monitoring Report July 2008

Annual Monitoring Reports 2004 through 2008

POTW Quarterly Discharge Monitoring Reports 2007 through 2010

As-built drawings of the former production facility Various
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3.0 Limits of Work and Site Preparation

The remedial program has been designed so that the activities will result in an overall benefit to the 
environment by improving the local ecological habitat and eliminating potential harm to humans and 
environmental receptors. The primary components of the remedial program are described in the 
following section.

3.1 Limits of Work

The work boundaries for this project are the upland property lines of the former Ciba-Geigy facility. 
This includes the property lines shown in Figure 1 as well as the northwestern side of the railroad 
bridge and the riverbank to the north of the railroad bridge.

The excavation areas are shown in Figure 2. The westernmost area is identified as SD-2R. It covers 
120 ft2 with impacted sediment to a depth of 1 foot. The middle area is identified as area SD-34, 
which covers 180 ft2 with impacted sediment to a depth 2 feet. The easternmost area is identified as 
area SD-42, which covers 90 ft2 with impacted sediment to a depth of 0.5 feet. Excavation of the 

sediment will be restricted to these three areas. The allowable overdepth will be 1 foot vertically 
below the impacted sediment and 1 foot laterally from the boundary of impacted sediment.

3.2 Access Points

Access to the upland property is limited to a gate at 180 Mill Street in Cranston, Rl. A paved road 
leads to the edge of area formally occupied by Ciba-Geigy buildings. The upland project area proper 
is now an overgrown field adjacent to the River. Access to the river is available downstream for hand 
carried boats at Rhodes on Pawtuxet. The Howard Conservation Area Canoe Launch at the end of 
Pontiac Street provides easier access for hand carried boats, but it is significantly farther away from 
the site than Rhodes at Pawtuxet. It may be possible to access the Site via boats launched from 
Pawtuxet Cove, though the navigability of the former dam is unknown.

3.3 Clearing and Grubbing

The upland property is largely overgrown with small trees, brush and other vegetation. Trees and 
shrubs include northern catalpa, eastern cottonwood, hawthorne, staghorn sumac, tree of heaven and 
white pine. Herbacious vegetation included goldenrod, Japanese knotweed, various grasses, vetch, 
purslain and common mullien. Poison ivy and Eurasian bittersweet vines were also noted at the site, 
predominantly along the fence line. Standing trees will be cut and lay down in the staging area. 
Similarly, brush and other vegetation will be cut and piled in the staging area. Stockpiled materials will 
either be stored for later site management measures or chipped and managed for disposal offsite. All 
root matter and material below sediment line will be managed with the impacted sediment.

SD-42 is also known to contain submerged branches and other debris. The area will be grubbed prior 
to excavation. Materials removed during grubbing will be placed in a container and sent to a landfill 
for disposal.
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A chain-link fence runs along the top of the bulkhead. The fence will have to be disassembled and 
stored during excavation and then reassembled when the work is done and/or replaced with new in 
kind material to ensure that Site access conditions are maintained.

3.4 Staging Areas

All staging will take place on the property of the former Ciba-Geigy facility. There is an asphalt 
surface at the western edge of the Site that may be suitable for staging rolloffs and heavy equipment. 
Geogrids or swamp mats may be needed to support equipment and heavy material that is staged in 
the earthen area after it is grubbed and cleared. Any geogrid or swamp mat used in the course of 
conducting the work will be removed upon demobilizing from the Site and either disposed or 
decontaminated prior to moving offsite.

3.5 Chain of Custody

All grubbed materials, excavated sediments and other construction and demolition debris generated 
during the work will be inspected and signed for by AECOM’s representative and the Site owner’s 
representative prior to transport away from the Site. Appropriate material characterization will be 
performed prior to offloading and will accompany the material shipping logs as required for legal 
transport.
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4.0 Environmental Controls

4.1 Ambient Environment

The Site is immediately adjacent to a residential neighborhood to the north, and Mill Street also runs 
through a residential neighborhood. Every effort will be made to limit working hours to between 8:00 
am and 5:00 pm, and to limit truck traffic during heavy traffic times. Dust control measures will be 
implemented during grubbing and excavation activities. Loud activities will be scheduled toward the 
middle of the day when possible to minimize the impact on the adjacent community. Excavated 
sediment will be covered to prevent odor issues.

4.2 In Water

Silt curtains will be required around all excavations. The curtains will be weighted at the bottom and in 
contact with the river bottom and suspended from the water surface with flotation devices at the top. 
The curtains will be placed approximately 180° around the excavation area downstream of each area 
but located as close as possible to the limits of the excavation without interfering with the operations. 
The staging and dismantling of the silt curtain will be managed carefully so as not to disturb the 
sediment. AECOM personnel will periodically test the turbidity of downstream waters to ensure 
suspended solid action levels are not exceeded. Turbidity action levels for the work are proposed at 
50 N.T.U. (average) above background outside curtained areas. Readings will be taken at 3 times 
within the construction day; one prior to the commencement of activities and two readings during the 
conduct of the construction activities, consistent with the SOP provided in Appendix D. If the 50 
N.T.U. level is reached, work will temporarily stop and the silt curtain will be inspected to insure that it 
has not been compromised. If no obvious rips or tears are identified, work will start up again but 
proceed more slowly to minimize turbidity. If at any point during the excavation, the action level is 
exceeded, prior to demobilizing from the area, surficial sediment will be scraped from the surface 
within the limits of the curtain. Absorbent booms will also be in place around the work area to mitigate 
fuel or oil spills. Coast Guard practices will be used when refueling boats as necessary.

4.3 Upland

Once the clearing and grubbing is complete, best practices will be employed to prevent erosion of the 
exposed soil. In addition, periodic wetting or other best practices will be employed to limit dust.

Vehicle and equipment fueling areas will be equipped with spill response materials and equipment as 
well as a spill containment system. All fuels and fluids will be stored in approved containers. When 
possible, environmentally friendly fluids will be used.

Given the limited volume of excavated material, it is possible that the excavated sediment will be 
placed directly in TSCA certified containers; however, characterization samples will be collected and 
analyzed in accordance with the SOP provided in Appendix D. The nature of the sediment is such 
that it will dewater quickly, so the excess water will be drained into a TSCA certified container prior to 
the trucks leaving for the disposal site. The excess water will be filtered through a bag filter to remove 
any sediment or debris, containerized, sampled and analyzed and sent to an appropriate disposal 
facility. If a drainage pad is used, then protection must be in place to prevent the release of excess 
water during transport of the sediment to the dewatering pad. The drainage pad will direct excess
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water to a lined sump for capture and treatment prior to disposal. Regardless of the drainage method 
used, secondary containment will be used prevent the release of sediment or excess water.
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5.0 Excavation

The preferred method for excavating the impacted sediment is to use a land-based long-arm 
excavator or crane. This method is preferred due to the limited access to river for boats, and the need 
to re-handle sediment is reduced. A second method is to mount a mechanical dredge on a barge and 
conduct in-water removal. In each case, sand backfilling operations would use the same placement 
method as with removal. While land-based excavation is preferable, the chosen approach will be 
subject to availability/preference of the contractor, availability of equipment and safety restrictions 
related to the proximity of the power lines over the Facility Railroad Bridge. Any equipment that 
touches the impacted sediment will require steam cleaning prior to placement of backfill and when 
moving the equipment from one location to the next location.
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6.0 Dredge Spoil and Residuals Management

6.1 Dredge Solids

AECOM will ensure that the contractor providing sediment removal at the Site will manage dredge 
spoils consistent with appropriate governing regulations. While not all material will contain PCBs over 
TSCA limits, the anticipation is that all material will be managed consistent with TSCA procedures, 
Management will consist of post-excavation stockpiling and gravity dewatering, sampling and analysis 
for free liquids and PCBs consistent with the SOP provided in Appendix D, management of free liquids 
using Portland cement or other pozzolanic reagent that will aid in moisture reduction, follow up 
confirmation testing that free liquids have been removed and offloading to TSCA certified trucks with 
appropriate shipping manifests. In the performance specification that AECOM will prepare for the 
contractor on behalf of BASF, the management responsibilities will be dictated to the Contractor. The 
Contractor will:

• Place residuals onto a dewatering pad to permit gravity drainage of entrained liquids (as 
needed);

• Monitor free liquids at a minimum of 24 hours but no more than 72 hours after placement;

• Maintain stockpiling area by covering the stockpile with 6 mil poly sheeting at the close of 
each construction day and during inclement weather;

• Measure free liquids of material after gravity draining for pass/fail status;

• Add Portland cement or other approved water absorbent material to reduce free liquids and 
attain satisfactory passage of free liquid testing;

• Obtain representative samples of material for characterization testing required for transport 
and disposal at TSCA facility;

• Load and transport soils in lined and covered vehicles for disposal;

• Provide evidence of receipt, acceptance and weigh out of received soils for documentation; 
and

• Prior to demobilizing from the Site, inspect and provide good housekeeping of areas to return 
Site to current status.

6.2 Decant Water

Any liquids decanting from the stockpiled material will be collected and directed to a storage container 
onsite for temporary collection and characterization prior to disposal. Characterization efforts will be 
consistent with the SOP provided in Appendix D. In the performance specification that AECOM will 
prepare for the contractor on behalf of BASF, the management responsibilities will be dictated to the 
Contractor. The Contractor will:
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• Contract for the delivery and rental of a liquids container;

• Provide necessary collection and pumping equipment to direct water from the lined, bermed 
dewatering pad to the collection container including any inline filtration unit;

• At conclusion of the project or at an interim point in time at such time that the container fills, 
characterize and arrange for offsite disposal and

• At the conclusion of the project, provide cleaning and return of the container.
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7.0 Restoration

7.1 Backfill

The areas under remediation at this Site will be brought to pre-excavation grades with certified clean 
medium grained sand matching to the best extent possible the material gradation of the in place 
material. The method of placement will be the same as removal, however, buckets or other 
equipment in direct contact with the sediment will be steam cleaned prior to placement. Turbidity 
curtains will remain in place until such time the backfill material is placed and inspected to insure that 
restoration elevations approximately match the pre-excavation grades. Pre-excavation grades will be 
established based on depth of water as referenced on an in river staff gauge as substantial fluctuation 
over the performance of remediation activities is not likely. A minimum of three (3) point elevations 
will be measured in each restored area.

7.2 Erosion Control Removal

Following completion of the restoration of the areas, AECOM will measure turbidity levels and ensure 
that background turbidity levels are restored prior to removing the turbidity curtain. Sediment and 
erosion controls placed around the sediment dewatering pad will be cleared after removal of the pad 
and restoration of the grounds. At the discretion of AECOM, some controls may remain in place to 
insure that the denuded ground area is protected from erosion should the area of restoration warrant 
this protection. In this case the controls will be permitted to remain in place through the next growing 
period to ensure that the disturbed ground area is sufficiently re-vegetated and able to withstand 
surface runoff across the area.
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8.0 Health and Safety

AECOM will maintain a health and safety plan governing site activities for our work. We will also 
require that the contractor meet minimum standards established under our Quality Management 
System for performing work under a subcontract to AECOM. One element of this system is the 
preparation and successful review of health and safety procedures as document in a project specific 
health and safety plan. Additionally, the contractor will be required to meet OSHA regulations and 
AECOM health and safety matrices for demonstration of safe work practices.
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9.0 Reporting

The purpose of post-remedial reporting is to document the Site activities for confirmation of conducting 
work consistent with this plan and in accordance with appropriate permits. AECOM will prepare this 
report and include at a minimum:

• Summary of work deviating from workplan (if any)

• Daily report logs and photo documentation of all work activities

• Submission of all analytical testing data (residual characterization)

• Material certification sheets (as needed)

• Material shipping logs

• Certification of receipt of material at designated facility
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Project Schedule
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Projected Implementation Schedule. The approximate projected schedule for the scope of work is
as follows:

• Work plan Submittal to EPA (Draft): 10/11

- Approval from EPA (estimated): 10/17

• Performance Specification Preparation: 10/17-10/24

• Contractor Construction Approach: 10/24-10/28

• AECOM Review of Construction Approach: 10/31 -11/4

• Mobilization and Preconstruction Meeting: 11/14

• Project Field Completion: 11/30

• Project Completion Report to EPA (Draft): 12/23

- Approval from EPA (estimated): 12/30
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Table 1
PCB Arodor and TOC Results 

July 2011 Sediment Sampling in Pawtuxet River 
Former Ciba-Geigy Facility, Cranston, R1

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF7C AREA
1107150

SD29

SD-29-A_071411

7/14/2011

1107151

SD32

SD-32-A_071311

7/13/2011

1107151

SD32

SD-32-B_071311

7/13/2011

1107151

SD32

SD-32-C_071311

7/13/2011

1107151

SD33

SD-33-A_071311

7/13/2011
analytjc_method chemlcal_name report_result_unit

SW8082 PCB-1260 mq/kq < 0.0586 U 0.304 0.682 0.562 < 0.0663 U
SW8082 PCB-1254 mq/kq 0.131 < 0.0864 U < 0.0823 U < 0.0894 U 0.266
SW8082 PCB-1221 mq/kq < 0.0586 U < 0.0864 U < 0.0823 U < 0.0894 U < 0.0663 U
SW8082 PCB-1232 mq/kq < 0.0586 U < 0.0864 U < 0.0823 U < 0.0894 U < 0.0663 U
SW8082 PCB-1248 mq/kq < 0.0586 U 4.31 D 9.57 D 11.5 D < 0.0663 U
SW8082 PCB-1242 mq/kq < 0.0586 U < 0.0864 U < 0.0823 U < 0.0894 U < 0.0663 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 3900 19000 40000 52000 5300

TOTAL PCBs mq/kq 0.131 4.614 10.252 12.062 0.266



Table 1
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, R1

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF7C AREA
1107151

SD33

SDr33-B_071311

7/13/2011

1107151

SD33

SD-33-C_071311

7/13/2011

1107151

SD34

SD-34-A_071311

7/13/2011

1107151

SD34

SD-34-B_071311

7/13/2011

1107151

SD34

SD-34-B-2_071311

7/13/2011
analytic_method . chemicaLname report_result_unit

SW8082 PCB-1260 mq/kq < 0.0708 U 0.660 0.129 0.865 0.788
SW8082 PCB-1254 mq/kq 6.61 D < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
SW8082 PCB-1221 mq/kq < 0.0708 U < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
SW8082 PCB-1232 mq/kq < 0.0708 U < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
SW8082 PCB-1248 mq/kq 9.69 D 9.53 D 0.360 18.1 D 14.2 D
SW8082 PCB-1242 mq/kq < 0.0708 U < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 12000 20000 15000 36000 40000

TOTAL PCBs mq/kq 16.3 10.19 0.489 18.965 14.988



Table 1
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, R1

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF7C AREA
1107151

SD34

SD-34-CL071311

7/13/2011

1107151

SD35

SD-35-A_071311

7/13/2011

1107151

SD35

SD-35-B_071311

7/13/2011

1107151

SD36

SD-36-A_071311

7/13/2011

1107151

SD36

SD-36-B_071311

7/13/2011
analy8c_method chemicaLname report_result_unit

SW8082 PCB-1260 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1254 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U 0.239 0.162
SW8082 PCB-1221 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1232 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1248 mq/kq 169 D < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1242 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 30000 11000 14000 12000 26000

TOTAL PCBs mq/kq 169 < 0.0579 U < 0.0547 U 0.239 0.162



Table 1
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg

sys_loc_code

sys_samp!e_code

sample_date

SD-TUF7C AREA
1107151

SD36

SD-36-C_071311

7/13/2011

1108108

SD21

SD-21-A_07132011

7/13/2011

1108108

SD21

SD-21-B_07132011

7/13/2011

1108108

SD21

SD-21-B-2_07132011 

_____ 7/13/2011______

1108108

SD21

SD-21-C_07132011

7/13/2011
analytic_method chemicaLname report_result_unit

SW8082 PCB-1260 mq/kq < 0.0596 U < 0.0580 U 0.207 0.180 < 0.0784 U
SW8082 PCB-1254 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
SW8082 PCB-1221 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
SW8082 PCB-1232 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
SW8082 PCB-1248 mq/kq < 0.0596 U 0.789 0.783 0.949 7.70 D
SW8082 PCB-1242 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 4000 11000 21000 18000 34000

TOTAL PCBs mq/kq < 0.0596 U 0.789 0.99 1.129 7.7



Table 1
PCB Arodor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF2C AREA
1107150

SD42

SD-42-A_071411

7/14/2011

1108108

SD23

SD-23-A_07142011 

_____7/14/2011_____

1108108

SD23

SD-23-A-2_07142011 

_____ 7/14/2011______

1108108

SD23

SD-23-B_07142011

7/14/2011

analytic_method chemical_name report result unit

SW8082 PCB-1260 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
SW8082 PCB-1254 mq/kq 68.5 D 0.514 < 0.0630 U 0.169
SW8082 PCB-1221 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
SW8082 PCB-1232 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
SW8082 PCB-1248 mg/kg 114 D 0.205 0.366 < 0.0622 U
SW8082 PCB-1242 .mg/kg < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 62000 9900 6500 3300

TOTAL PCBs ,m9/kg 182.5 0.719 0.366 0.169



BASF, Cranston, RI TABLE 2
Summary of PCBs in Sediment Samples - SD-2R Area

AECOM

Sample Location 

Sample ID 

Sample Interval (in.) 

Sample Date 

Units

1 (Upstream)

SD-1-A-1

0-6

11.19.10

mg/kg

SD-1-B-1

6-12

11.19.10

mg/kg

2R (Subject Area)

SD-2R-A-1

0-6

11.19.10

mg/kg

SD-2R-A-2

0-6

11.19.10

mg/kg

SD-2R-B-1

6-11

11.19.10

mg/kg

SD-2R-B-2

6-11

11.19.10

mg/kg

SD-2R-C-1

11-17

11.19.10

mg/kg

3 (Channel)

SD-3-A-1

0-6

11.19.10

mg/kg

SD-3-B-1

6-9

11.19.10

mg/kg

4 (Downstream)

SD-4-A-1

0-6

11.19.10

mg/kg

SD-4-B-1

6-11

11.19.10

mg/kg

SD-4-C-1

11-17
11.19.10

mg/kg

Analyte

PCB-1221 <0.0998 U <0.0858 U < 4.90 D U < 11.1 D U <1.43 DU < 1.53 D U < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572

PCB-1232 <0.0998 U <0.0858 U < 4.90 D U < 11.1 D U < 1.43 D U < 1.53 D U < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572

PCB-1242 2.95 6.29 < 4.90 D U < 11.1 D U <1.43 DU <1.53 DU < 0.0549 U <0.0588 U 3.49 0.213 36.6 8.02

PCB-1248 <0.0998 U <0.0858 U 95.0 D 187 D 17.1 D 16.5 D 0.578 <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572

PCB-1254 <0.0998 U <0.0858 U <4.90 D U <11.1 DU < 1.43 D U <1.53 DU < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572

PCB-1260 <0.0998 U <0.0858 U <4.90 DU < 11.1 D U < 1.43 D U < 1.53 D U < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572

Notes:

U = Not detected at detection limit 

D = Diluted result

Samples SD-2R-A2 and -B2 are sample duplicates

Bolded results indicate detection of analyte above the detection limit
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: A.0
Revision: 1

Date: October 2011

A.0 Purpose and Applicability

This procedure describes the methodology to be used for the collection of valid and representative 
waste characterization and classification samples from the dredged contaminated sediment stockpile 
and the sump used to collect excess water from the stockpile. The sediment stockpile will be 
generated by dredging operations in the Pawtuxet River (PR). The sediment will be placed on a 
dewatering pad for gravity driven dewatering of the material. The effluent will be collected in a sump 
prior to being placed in drums for transportation and disposal. This procedure applies to the collection 
of both sediment and effluent characterization samples.

Note that the disposal requirements for non-sediment and non-liquid contaminated waste, including 
sampling supplies and personal protective equipment (PPE), will be evaluated based on the analytical 
results of the sediment and effluent classification sampling. Therefore, samples of non-sediment and 
non-liquid waste will not be collected for waste classification purposes.

Other specific project requirements, as described in previously approved project-specific Standard 
Operating Procedures (SOPs) and/or the project-specific Health and Safety Plan (HASP), which 
incorporates AECOM’s core HASP procedures1 have been incorporated herein by reference.

1 AECOM Safety, Health, and Environment Manual North America - S3NA-000-MN SHE Manual - Revision 0 01 

October 2010
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AECOM

Pawtuxet River Remedial Dredging Project 
Cranston, Rhode Island

Standard Operating Procedure Section: B.O

Revision: 1

Date: October 2011

B.O Responsibilities

The AECOM on-site Field Team Manager will have the responsibility to oversee and ensure that all 
sampling from the sediment stockpile and effluent sump is performed in accordance with the task- 
specific HASP, applicable SOPs, and the sample collection protocol described herein.

AECOM sampling personnel will be responsible for implementing activities related to sediment and 
effluent sampling, including preparation, sample collection and handling, and recordkeeping, as 
described in this document.

#
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: C.O
Revision: 1

Date: October 2011

C.O Health and Safety

This section presents general safety precautions to be employed during collection of samples from the 
sediment stockpile and sump effluent. Consideration must be given to the following precautionary 
measures during sample collection activities.

The sediment removed from the PR has been pre-characterized as material with PCB levels in excess 
of 50 ppm. Appropriate PPE must be worn to prevent inhalation, ingestion, or trans-dermal exposure 
to PCBs when sampling from the stockpile or sump. Consult the task-specific HASP for requirements. 
Also refer to AECOM SOP S3NA 507 PR Hazardous Materials Communication - WHMIS regarding 
the properties and potential effects of PCBs. Also refer to S3NA 508 PR Hazardous Materials 
Handling and Shipping for procedures for handling and transporting PCB contaminated material.

Precautionary measures must be taken when moving or lifting heavy objects. Refer to the task- 
specific HASP for the necessary measures.

Precautionary measures must be taken when moving around the sump. Refer to the task-specific 
HASP for the necessary measures.

Ensure that coolers used to transport samples are free of pieces of broken glass to prevent cuts and 
abrasions.
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: D.O
Revision: 1

Date: October 2011

D.O Supporting Materials

The list below identifies the equipment and materials that may be needed for the collection and 
documentation of sediment and effluent samples. Not all equipment listed below may be necessary 
for a specific activity. Additional information may be required pending field conditions.

D.1 General

• Decontamination materials and equipment (for non-disposable sampling equipment)

• PPE as specified in the task-specific HASP

• Field data sheets and field logbook

• Laboratory-supplied sample containers, labels, and preservation solutions

• AECOM-supplied sample containers and labels

• Chain-of-custody records and seals

• Sample packaging and shipment materials (coolers, packaging materials, etc.)

• Ice

• Paper towels or chemical-free cloths

• Polyethylene (poly) sheeting

• Absorbent pads

• Material Safety Data Sheets (MSDSs)

• A copy of the task-specific HASP

• Copies of applicable SOPs as referenced herein

D.2 Sample Collection

• Disposable trowels (sediments)

• Stainless steel hand auger, trier, or other similar coring devices (sediments)

• Stainless steel trowel, scoop or spoons (sediments)

• Lexan core liner

• 5-gallon plastic bucket (sediments)

• 5-gallon carboy (liquids)

• Disposable bailers (liquids)

• Peristaltic pump

• Tygon tubing

J:\lndl_Service\Project Files\BASF-0760\Cranston
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section:
Revision:

Date:

• Poly tubing

• Drum funnel

• Small shovel
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: E.O
Revision: 1

Date: October 2011

E.O Methods and Procedures

Prior to sampling, all containers that will receive sampled materials will be labeled with an 
identification number and description of the contents. The corresponding ID number will be entered in 
the field log book and the field data sheets. If the materials are to be shipped off-site, then chain of 
custody documents with the ID should be created as well.

E.1 Sampling Rationale

Based on knowledge of the nature of the sediment to be dredged, it is assumed that the drainage 
properties of the sediment from the three different hotspots will be relatively similar, but that the PCB 
concentrations will be different. Samples to determine the free water in the sediment stockpile will not 
be composited to ensure that all parts of the stockpile have sufficiently dewatered. Samples of the 
stockpile will be taken and composited to determine the average PCB concentration level for transport 
and disposal documentation even though the sediment has been pre-characterized as TSCA 
regulated material (PCBs > 50 ppm). Additionally, the sample may be characterized for other 
parameters as needed for acceptance at the disposal facility. Composite samples of the effluent 
water in the sump will be taken to determine the appropriate transportation and disposal procedures. 
Sample collection methods are described below in Section E.2.

E.2 Sample Collection

E.2.1 Sediment Stockpile Sampling

Poly sheeting will be placed around all sampling and compositing areas in order to prevent 
contamination of the work area.

A clean pair of chemically impervious gloves and disposable or decontaminated sampling tools will be 
used when handling the samples during collection.

Depending on the overall consistency of the sediment (“near solid”, “semi-solid/sludge”) samples will 
be collected using either a disposable or stainless steel hand trowel, scoop, hand auger or lexan core 
liner.

For free water measurements, a minimum of three (3) representative sediment sample aliquots of at 
least 100 grams should be collected from equally spaced points at the base of the stockpile (with 
gravity dewatering the base of the stockpile will have the highest moisture content). Aliquot sample 
locations should be recorded to prevent multiple sampling at the same location. Sampling will 
continue every 24 hours at a minimum until the stockpile passes the EPA Paint Filter Liquids Test 
(Method 9095B).

For sediment characterization samples, a minimum of three (3) representative sediment sample 
aliquots of at least 100 grams (total volume should be assessed based on the sample volume 
requirements for the required analyses as indicated on Table 1) will be collected from sediment 
disposed from each hot spot. After excavation of a hot spot is complete, samples will be taken from 
sediment placed on the dewatering pad prior to placement of sediment from another hotspot. The
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: E.O
Revision: 1

Date: October 2011

sediment samples will be stored in appropriate containers (see Table 1) on ice until samples have 
been taken from each hotspot. The samples will then be composited in a decontaminated stainless 
steel bowl and sent for analysis. Samples collected for the purpose of volatiles characterization will be 
collected directly into the appropriate container (see Table 1) from each of the sampling locations.

When using a hand auger to collect the samples, the following procedure will be followed:

Place the auger at the sediment surface and then rotate the auger while pushing downward until the 
auger head has completely penetrated the surface. Remove the auger and transfer the sediment in 
the auger to the decontaminated bucket.

Place the auger back into the borehole from the first sample, and rotate the auger while pushing 
downward until the bucket auger has penetrated the middle third of the sediment in the drum.
Remove the auger and transfer the sediment in the auger to the decontaminated bucket.

Place the auger back into the borehole from the first and second sample, and rotate the auger while 
pushing downward until the bucket auger has penetrated the bottom third of the sediment in the drum. 
Remove the auger and transfer the sediment in the auger to the decontaminated bucket.

When using a core liner, the following procedure will be followed:

Insert the core liner to refusal.

Create a vacuum (using the liner cap, tape, and a minimal amount of water, if needed) so that the 
material is retained in the liner.

Retrieve the core liner and transfer the material to a labeled, decontaminated bucket.

Samples collected with a trowel or scoop will be done as follows:

Insert the sampling tool into the sediment and rotate the device such that a representative sample of 
sediment is collected with the device.

Transfer the sediment into a labeled, decontaminated bucket.

Repeat the above steps until a volume of sediment is collected from the stockpile is sufficient for the 
test requirements.

Sample storage will follow the guidelines listed in Table 1.

E.2.2 Waste Liquid Sampling

Poly sheeting will be placed around all sampling and compositing areas in order to prevent 
contamination of the work area. Absorbent pads will be available to contain any spilled liquids.

Clean pair of chemically impervious gloves and disposable or decontaminated sampling tools will be 
used when handling the samples during collection.
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: E.O
Revision: 1

Date: October 2011

A peristaltic pump may be used to remove effluent from the sump as follows:

Place poly sheeting around the work area in order to prevent contamination. Make sure absorbent 
pads are available in the work area to contain any spilled liquids.

Assemble the peristaltic pump according to the manufacturer’s instructions and place the pump on the 
poly sheeting next to sump.

Cut a length of poly tubing of sufficient length to reach the liquid in the sump from the pump head of 
the peristaltic pump (i.e., influent). Cut a second length of poly tubing of sufficient length to reach a 
container of sufficient size from the pump head of the peristaltic pump.

Place a length of tygon tubing in the pump head and connect the influent and effluent lengths of poly 
tubing. (It is recommended that one person hold the end of the influent tubing in the sump, and a 
second person hold the end of the effluent tubing in the container to receive the liquid. Alternately, 
one end of the tubing may be secured in some way.)

Turn on the peristaltic pump and pump the effluent out of the sump.

If using a container to collect the effluent, stop the pump when it is approximately V* full.

Sample storage will follow the guidelines listed in Table 1.

Record sampling information relevant to the composite samples (e.g., those containers comprising the 
composite) in the field logbook.

E.3 Sample Custody and Shipping

Specific procedures pertaining to the handling and shipment of samples shall be in accordance with 
AECOM Sample Custody and Sample Packing and Shipping SOPs.

E.4 Decontamination

Decontamination of re-usable sample collection devices and tools used during sampling will be 
completed as outlined in AECOM’s Industrial Hygiene SOPs. Decontamination of equipment between 
samples for the same composite is not necessary. Disposable equipment will not be decontaminated. 
With the exception of bailers, disposable sampling devices, if utilized, will be disposed of with the 
sediment.

E.5 Sample Analysis

The Pain Filter Liquid Test will be conducted by AECOM sampling personal on site. Total PCB 
samples will be analyzed by the laboratories specified in the task-specific QAPP. Analysis will be 
requested and conducted, pursuant to United States Environmental Protection Agency (USEPA) SW- 
846 Methodology, as follows:

Total Polychlorinated Biphenyl (PCB) Aroclors (SW-846 8082A)
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section:
Revision:

Date:

Paint Filter Liquid Test (sediment only) (SW-846 9095B)
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: F.O
Revision: 1

Date: October 2011

F.O Quality Assurance/Quality Control

No field quality control (QC) samples (trip blanks, equipment rinsate blanks, or field duplicates) are 
required for samples collected for waste characterization.

The Field Team Manager and/or Task Manager will check to ensure that sediment and effluent 
sampling procedures are in conformance with those stated in this protocol and that the associated 
records are complete and accurate.
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: G.O
Revision: 1

Date: October 2011

G.O Documentation

A number of documents will be completed and maintained as a part of the sample collection. The 
documents will provide a summary of the sample collection procedures and conditions, shipment 
method, the analyses requested, and the sample custody history. The documents may include:

Field logbooks;

Sample labels;

Chain-of-custody forms;

Shipping receipts;

Health and safety forms (Task Hazard Analysis [THA] and/or task-specific HASPs); and 

Field Log Forms.

Deviations to the procedures detailed in this protocol will be initially documented in the field logbook 
and subsequently recorded on a Nonconformance Report. All deviations will be summarized on the 
Daily Activity Log.

All records associated with the activities described in this protocol will be ultimately maintained in 
accordance with AECOM Standard QA\QC protocols.
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AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: Tables
Revision: 1

Date: October 2011

Table 1. Sample Container, Preservation, and Holding Requirements

Parameter Container Preservation

Sediment
PCB Aroclors, Reactive 

Cyanide, as Total

1 250-mL wide-mouth glass with Teflon- 

lined lid

Cool 4°C

Reactive Sulfide, as Acid 

Soluble and Insoluble 

(Titrimetric)

1 50-mL wide mouth glass Fill jar to minimize 

headspace; pour NaOH/zinc 

acetate solution over top of 

sample; Cool 4°C

PCDDs/PCDFs 1 50-mL wide mouth glass Cool 4°C

TCLP VOCs 1 125- mL wide-mouth glass Cool 4°C, minimal 

headspace

TPH, TCLP SVOCs, 

Pesticides, Herbicides, and 

Metals; Ignitability, Corrosivity, 

Paint Filter Test

1 1-L wide-mouth glass Cool 4°C

Aqueous
TPH (Silica Gel

Treated n-Hexane Extractable 

Material [SGT HEM])

2 1-L amber glass with Teflon-lined lid HCI to pH<2; Cool 4°C

PCDDs/PCDFs 2 1-L amber glass with Teflon-lined lid Cool 4°C

PCBs 2 1-L amber glass with Teflon-lined lid Cool 4°C

Reactive Cyanide, as 

Total

1-250 mL plastic NaOH to pH>12; Cool 4°C

Reactive Sulfide, as Acid 

Soluble and Insoluble 

(Titrimetric)

1-250 mL plastic NaOH to pH>12 and 4 drops 

zinc acetate per liter; Cool 

4°C

TCLP Metals 1 1-500 mL plastic Cool 4°C

TCLP VOCs 3 40-mL VOA vials Cool 4°C

TCLP SVOCs 2 1-L amber glass with Teflon-lined lid Cool 4°C

TCLP Pesticides 2 1-L amber glass with Teflon-lined lid Cool 4°C

TCLP Herbicides 2 1-L amber glass with Teflon-lined lid Cool 4°C

1 Laboratory may provide alternate containers as long as the containers meet the requirements of the 
method and allow the collection of sufficient volume to perform the analyses. ______
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CTD/Turbidity Data Collection and Water Sampling
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A.0 Scope and applicability

This project Standard Operating Procedure (SOP) defines the operating procedures for the collection 
of water samples and physical water property data using conductivity, temperature and depth 
(CTD)/turbidity sensors from a boat or other sampling platform during sample/data collection activities. 
This SOP also provides for the moored deployment of CTD/turbidity instrument sensors. Specialized 
handling of trace metal or trace organic samples is beyond the scope of this SOP.

The collection of water samples is limited to suspended solids concentrations (SSC), particulate 
organic carbon (POG), and dissolved organic carbon (DOC).

It is fully expected that the procedures outlined in this SOP will be followed. Procedural modifications 
may be warranted depending upon field conditions or limitations imposed by the procedure.
Deviations from this SOP will be documented in the field records. The ultimate procedure employed 
will be documented in the report summarizing the results of the sampling event or field activity.
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B.O Health and safety considerations

The health and safety considerations for the work associated with this SOP, including physical, 
chemical, and biological hazards are addressed in the site-specific Health and Safety Plan (HASP) 
and associated addenda . The major health and safety considerations for the work associated with 
water and CTD/turbidity data collections are the marine safety aspects of the program.

Daily safety briefs are to be conducted at the start of each working day before any work commences. 
These daily briefs are to be facilitated by the Site Safety Officer (SSO) or his/her designee to discuss 
the day’s events and any potential health risk areas covering every aspect of the work to be 
completed. Weather conditions are often part of these discussions. As detailed in the HASP, 
everyone on the field team has the authority to stop work if an unsafe condition is perceived until the 
conditions are fully remedied to the satisfaction of the SSO.
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C.O Interferences

Ensuring that the (in situ) sensors are maintained properly will help reduce interference risks related to 
these data collection efforts. Bio-fouling is generally the greatest concern related to moored systems, 
particularly when sensing turbidity. Data bias can arise related to suspended solids if the entire 
sample is not used during sample processing (USGS 2000) and special handling is required to 
minimize sea salt bias when processing seawater. However, these handling concerns should be 
addressed in laboratory SOPs.
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D.O Equipment and materials

The following equipment list contains materials which may be needed in carrying out the procedures 
contained in this SOP. Not all equipment listed below may be necessary for a specific activity. 
Additional equipment may be required, pending field conditions.

• Water pump (diaphragm pump ca. 10 L/min or better; Shurflo™ or equivalent)

• CFLEX™ or equivalent polymer tubing (typical configuration requires 3/8 inch ID), a 50- 
foot length will be required

• Water sample containers

• CTD/turbidity instrument package (OBS3A or equivalent)

• Connective (serial) cabling

• Weight bearing line/cable and anchor weight

• Field laptop computer

• Chemical-free wipes

• Tap water supply

• Manufacturers operating manual

• Replacement batteries

• Survey vessel fitted with differential global positioning system (DGPS) navigational 
equipment

• Safety gear (work vests, HASP specified personal protective equipment [PPE])

Moored operations:

• Buoy, instrument caging, and connector deployment cable/chain

• Sufficient battery and memory capacity for the deployment period

• If station requirements are limited to turbidity, or pressure, then individual turbidity or 
pressure sensing systems (e.g., HOBO™ or equivalent) will be needed
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Water sample processing for POC/DOC

• Glass fiber filters (GF/Fs), generally (pre-combusted) 25mm for POC

• Filter supports/holders

• Vacuum pump

• Forceps

• Aluminum foil (POC) packets

• Pre-cleaned Wheaton-33™ low extractable borosilicate glass vials (40-mL) or
equivalent
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E.O Procedures

E.1 CTD/Turbidity Instrument Set-Up

Fasten the pump tubing to the CTD/turbidity sensor package avoiding any obstruction to the turbidity 
sensor. Attach the CTD instrument and the tubing inlet to the weighted deployment line at 
approximately 3 feet above the anchor weight. The tubing and the sensor cable should then be 
fastened (with plastic tape) to the weighted deployment line at regular intervals over the entire length. 
Refer to Section 2.1 “Mounting Suggestions” of the OBS-3A instrument manual (attached). Sensors 
should be inspected for cleanliness and to ensure they are free of corrosion.

Install the instrument batteries (3 D-size alkaline) and operating software according to Section 2.2 and
3.1 of the operating manual. A new configuration file should be named for each (multi-day) survey or 
mooring event to aid in data tracking. Annotation in the field records will describe the naming 
conventions used for the survey/mooring locations.

E.2 System Testing

Test the turbidity, temperature and conductivity sensors as outlined in Section 3.5 of the operating 
manual. Water density and barometric correction procedures are provided in Section 3.6 of the 
manual.

E.3 Calibration

The CTD and turbidity sensors are factory calibrated. CTD sensors should be returned to the 
manufacturer if they are not operating within the specified accuracy/precision limits. Initial checking 
can be accomplished in a large basin of water with known conductivity/salinity, temperature, and 
depth. Turbidity/optical backscatter (OBS) sensor calibration should be accomplished following 
Section 6.1 of the instrument manual once/at the start of each (multi-day) survey/mooring deployment.

E.4 Water Pump

Connect the pump to a 12-volt battery or directly to the vessel’s 12-volt electrical system using 
appropriate electrical connections. The water pumps and associated tubing used on this data 
collection effort should be new and dedicated to the project. Water pumps should be rinsed with tap 
water before and after each sampling day. Between-station (or between sampling depth) rinsing is 
not generally required for major component (POC/DOC, SSC) sampling/analysis, however, the 
internal volume of water carried in the system (pump inlet to pump outlet) should be purged with a 
least one volume of water to ensure that a representative sample is collected. Attachment 1 provides 
additional water sample collection handling requirements for discrete water sample handling.

E.5 Deployment/Field Data Collection

Navigate to the station of interest using the navigational procedures outlined in the HASP.

Deploy the instrument group and attached sampling tube and begin CTD/turbidity data profiling.
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At the station of interest, the instruments (and sampling tubing) should be lowered through the water 
column until the anchor weight strikes the bottom, thus fixing the initial near bottom position of the 
gear at approximately 3 feet above the bottom. Based on the water depth provided by the CTD, field 
technicians will determine the water column structure and define the desired depths for data and 
sample collection. Water collections are then generally made upon instrument recovery (near-bottom 
water first, then intermediate depths as needed, and surface water last).

Once fixed at a given sampling point, the sampling tubing should be flushed with at least one system 
volume prior to the collection of any water samples, Given the small (typically 3/8-inch ID) tube 
diameter, tube flushing will be complete for a 25-50 foot tube well within 10 seconds, with a flow rate 
of 10 liter (L)/min or better. After flushing the tubing, the requisite volume of water can be collected for 
the parameter set of interest.

SSC water samples should be collected directly in pre-labeled plastic bottles and stored on ice in the 
dark.

POC/DOC water samples should be collected in pre-labeled plastic bottles, held in the dark on ice, 
and processed within hours if possible. This can be performed either on deck, at the dock, or at the 
field facility (see Attachment 1).

All discrete water samples should be collected and stored/transferred to laboratories under Chain of 
Custody.
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F.O Quality assurance / quality control

It is the responsibility of the Field Team Manager (FTM) or designee to check the instrument 
calibration/test information, to spot check adherence to the procedural requirements of this SOP, and 
to review the associated documentation for accuracy and completeness.

During boat-based transects, newly acquired data should be reviewed for reasonableness by the FTM 
or designee before moving off station.

Quality control (QC) samples will be collected in the field (i.e., duplicates, POC/DOC filter blanks) to 
assess field handling precision and in the laboratory (i.e. control sample, lab blanks) to assess 
measurement accuracy and precision.
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G.O Data and records management

Field records will be generated and maintained by the field staff. These documents cover all aspects 
of collection including chronology of events, station locations, time/date, sampler name, and data 
collected.

Instrument check/test records including turbidity sensor calibration records will be maintained in the 
field logbook. POC sample filtration volumes will be recorded on POC sample processing sheets 
(Attachment 1).

During boat-based surveys in situ CTD/turbidity data will be captured on a laptop PC using a data 
acquisition system that integrates instrument software and Hypack navigation software. Furthermore, 
acquired data should be downloaded on a daily basis to the AECOM Data Manager for permanent 
storage. Data collected from moored systems will be downloaded at regular intervals (during 
servicing surveys) and again transferred to the AECOM Data Manager for final upload/storage.

Data files recorded by the instrument may be tracked by date/time stamp and associated navigational 
data. Furthermore, sensor data files should be logged to track transect, start and end time, and the 
associated file sequence (Attachment 2). Note: as indicated in Section 5, each boat-based survey or 
mooring should provide a new configuration file name to aid data file tracking. The field laptop 
time/clock should be checked at the start of the survey against an accurate source (e.g., cell phone or 
DGPS time stamp) to ensure accurate time synchronization for these tidally sensitive data.

Field data will be maintained and distributed to the appropriate personnel.

Deviations to the procedures detailed in the SOP must be recorded in the field logbook at the time of 
occurrence, summarized on a non-conformance report, and communicated to the FTM no later than 
the end of the day.
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H.O Personnel qualifications and training

The individuals executing these procedures must have read, and be familiar with, the requirements of 
this SOP and the corresponding plans (e.g., Sediment Removal Workplan, Site-Specific HASP). 
Water quality data collection is a relatively simple procedure requiring minimal training. However, 
initial instrument calibration and sample/data collections should be supervised by the FTM or 
designee.
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I.O References

Campbell Scientific, Inc., 2008. OBS-3A Turbidity and Temperature Monitoring System Operators 
Manual. Revision 11/08.

USGS 2000. Comparability of Suspended-Sediment Concentration and Total Suspended Solids 
Data. Water-Resources Investigations Report 00-4191, Reston, VA. 20 pp.
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Attachment 1

Suspended Solids Sample 
Handling
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Samples collected for SSC can be either filtered in the field or simply containerized and transferred to 
a fixed laboratory for filtration and analysis. To simplify logistics on the program, SSC samples will be 
containerized and transferred to a fixed laboratory.

Further, if total volatile solids are to be determined, no added sample is required as this measurement 
can be obtained from the same SSC filter after initial gravimetric analysis.

POC/DOC Sample Filtration

POC samples should be collected in triplicate for analysis. Whenever possible, POC/DOC water 
samples should be filtered immediately following sample collection in the following manned ,2:

i. Place a pre-combusted filter on fritted filter base of the filtration apparatus and attach the 
filtration tower (store filters covered if not immediately used).

ii. Thoroughly shake the sample container to suspend the particulate matter.

iii. Measure and record the required sample volume using a graduated cylinder. Pour the 
measured sample into the filtration tower, no more than 50-mL at a time.

iv. Filter the sample using a vacuum pulling no more than 10 inches of mercury.

v; Transfer an aliquot of the filtrate to a small (~ 40-mL) borosilicate glass vial3 and freeze 
without delay for DOC determination/storage.

vi. If less than the measured volume of sample can be practically filtered due to clogging, 
measure and record the actual volume filtered.

Important: Do not rinse the filter following filtration

vii. Air dry the filter after the sample has passed through by continuing the vacuum for 30 s.

viii. Using Teflon™-coated flat-tipped forceps, fold the filters in half while still on the fritted glass 
base of the filter apparatus.

ix. Transfer the filter pads to aluminum “packets”, seal completely, and either freeze or dry at 
103-105°C (24 hr) and place in a desiccator for long-term storage.

11f storage of the water sample is necessary, place the sample into a clean amber bottle and store at 
4°C until filtration is done.

2Before the program commences, obtain pre-combusted GF/F filters for the purpose of DOC 
filtration/POC collection or prepare a batch by pre-combusting GF/F glass fiber filters at 500 °C for 1.5 
hr.

3Before the program commences, obtain pre-cleaned glass vials for DOC sample storage or prepare 
a batch by rinsing with 10% hydrochloric acid (reagent grade) and then deionized water (DIW). 
Approximately 30-mL are needed for the analysis; use Wheaton-33™ low (40-mL) extractable 
borosilicate glass vials or equivalent.
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Particulate samples should have some coloration following filtration to ensure sample delectabllity. 
Under most circumstances, filtering 500 mL will be sufficient under low flow/low particulate conditions 
and 100 mL will be sufficient under high flow conditions when using a 25-mm diameter GF/F filter pad. 
Corresponding larger volumes will be required when using a 47-mm filter; smaller volumes when 
using a 13-mm filter. Refer to USEPA Method 440 for additional details.

Reference:

USEPA Method 440. Determination of Carbon and Nitrogen in Sediments and Particulates of 
Estuarine/Coastal Waters Using Elemental Analysis. Rev 1.4,1997. National Exposure Research 
Laboratory, Office of Research and Development, USEPA Cincinnati, OH. 10 pp.
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Attachment 2

POC Sample Processing Form

J:\lndl_Service\Project Files\BASF-0760\Cranston RI\7_Deliverables\7.
Sediment Removal WP\Appendices\SOP_CTD_Data-and-
Water_Collection_nev1_ 201110.docx

October 2011



AECOM

Standard Operating Procedure
Pawtuxet River Remedial Dredging Project
Cranston, Rhode Island

Section: Attachments
Revision: 1

Date: October 2011

Program:

Recorded By: Date

Sample ID Date/Time (filtered) Volume (filtered) Filtered By Storage/Time*

‘Stored in freezer/on dry ice without delay
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Attachment 3 

In Situ Data Log
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‘Record as 24-hour; Check either Eastern Standard Time or Eastern Daylight Savings Time 
(EST/EDST).
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978.589.3000
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fax

February 7, 2011

AECOM Project No.: 60163799.1

Mr. Frank Battaglia 
USEPA Region 1 
RCRA Corrective Action Unit 
5 Post Office Square 
Mail Code: OSRR07-3 
Boston, MA 02109-3912

RE: BASF (former Ciba-Geigy facilit]
Sand Cap Inspection and Sedim 
River

Submb 1 Electronic Mail 
fank@epa.gov

March-AomteOI 0. As part of 
former sarffpEta location SD-2f 
sampling ever

ston, Rhode Island 
iobwReport for the Pawtuxet

Dear Mr. Battaglia,

On behalf of the BASF C^pJFation (BA 
findings of the sand ca^^^ection and.

2010 in the Pawtuxet Rivefflgdiacen 
This work was completed inrag&rcldl 
Work Plan nW^JgignKAECOMT^Ir report datS 
October 29^SoTnis^®Skwas^ 
public cofijeemina the inteont^of the

s prepared this report presenting the 
g program conducted during November 

igy facility in Cranston, Rhode Island, 
jb and Sediment Quality Investigation 

iober 21,2010) approved by the EPA on 
ucted in response to EPA receiving comments from the 

cap following the flooding of the Pawtuxet River during
Lwork7® 

e to Pi
.also requested that BASF re-sample the sediment at 
r concentrations detected during the 2002 sediment

The following informmjtan providlphe scope and methods of the sediment sampling program 
conducted during NowBbejj^p!o, the analytical results of the sediment samples collected during 

the field program, and resammendations.

1.0 Sand Cap and Sediment Sampling Program

The sand cap and sediment sampling was completed by AECOM on November 18 and 19, 2010. 
AECOM subcontracted with Geologic Field Services (GFS) of Melrose, MA to provide boat support 
and sampling equipment to collect the core samples. AECOM field personnel were stationed on 
land to process the sediment cores and containerize the samples for subsequent lab analysis. 
Sampling was done in a downstream to upstream manner to prevent the potential for cross­
contamination from the coring operation. Consistent with this concept, the sand cap area was 
sampled first, followed by the sediment in the area around Ideation SD-2R.

Twelve sand cap sampling locations were completed in the sand cap area (Locations 5 through 16) 
and four sediment sampling locations were completed around former location SD-2R (Locations 1 
through 4). Each sand cap or sediment sample location was determined in the field using a 
portable GPS, and the locations are depicted in Figure 1. Once at the location, GFS secured the 
boat and lowered their push core system to the top of the sand cap of sediment. The core system 
was fitted with an internal 2-inch diameter acetate liner in order to collect an intact sediment core for
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visual and laboratory analysis. New acetate liners were used at each location. Field 
measurements and observations were made at each sample location to regfel: length of the water
column (i.e., distance from top of the water to the top of the sediment); j 
of sediment core recovered in the push cores; cap thickness; matrixj 
vapors; and qualitative observations (color, odor, presence of witnj 
Summary of Sediment Core Observations and Attachments A, S^Bffbnt 1 

B, Sediment Core Photographs for more details.

Df penetration; length 
)tal volatile organic 
£). Please see Table 1, 

.ogs and Attachment
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plastic layer which the push core sampler was easily 
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recoveri 
the con 
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exception of 
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compound- (VOC) 
approximately one foot 
location yielded a much

former sediment coffer dam 
JOM informed EPA on the first 

>enetrated in some locations, 
nations to the witness barrier 

!CRA-engineered barrier.

jugn 4) was to verify the 
*f verified by a similar

locations 1, 3 and 4 are positioned within 7

cations 5 through 16 in the sand cap area 
vicinity of station SD-2R (Locations 1 through 4) the 

0.95 feet to 1.5 feet. The sediment type recovered in 
:ing the cap is intact. The material recovered in the 
eterogeneous with layers of sand, silt and clay. Field 

;om the sand cap area were primarily less than 3 ppmv, with the 
1) where an interval of sediment was recovered from below 

rpace screening value of 150 ppmv, suggesting volatile organic 
ent below the witness barrier and sand cap. The sand cap was 

:his location and the sand directly on top of the witness barrier at this 
r headspace screening value of 0.2 ppmv. Refer to Table 1, Summary

of Sediment Core Observations and Attachments A, Sediment Core Logs and Attachment B, 
Sediment Core Photographs for more details on the cores.

2.0 Laboratory Analyses

In accordance with the Work Plan, three samples of sand from atop the witness barrier were 
submitted for lab analysis from Locations 7 (hot spot area), 9 (downstream) and 11 (upstream). 
Sediment samples from four locations (Locations 1,2,3 and 4) around SD-2R were collected and 
submitted for lab analysis (please see Figure 1). All sand cap and sediment samples were 
submitted by AECOM to ESS Labs in Cranston, Rhode Island under a chain of custody for analysis.

The samples of sand from Locations 7, 9 and 11 were analyzed for the same parameters tested in 
2002, except for Tinuvin 328, which is not a chemical of concern. These parameters included four 
specific VOCs by EPA Method 5035/8260 (chlorobenzene, m&p xylene, o-xylene, and toluene); two 
specific semivolatile organic compounds (SVOCs) (1,2-dichlorobenzene and 4-chloroaniline) and 12 
polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270; six specific inorganics (cadmium,
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copper, cyanide, lead, thallium, and zinc) by EPA Methods 601 OB, 7841, and 9014 (cyanide); and

1. Based upon a physical inspection and sampling program throughout the capped area, the 
clean sand cap on top of the witness barrier (approximately 1-foot thick with variations in 
thickness at different sampling locations) remains present at all 12 locations sampled, 
indicating that the sand cap is essentially the same thickness as when it was installed over 
15 years ago and that it is performing as intended (despite the recent flood event in 2010).

2. The laboratory analyses of select sand cap samples for site contaminants of concern 
indicate non-detectable levels or low levels of various compounds, revealing that 
contaminant migration is not occurring through the sand cap.

3. PCB concentrations remain in the sediment in the area of former upstream location SD-2R, 
at a similar concentration to the 2002 sampling round. The PCB concentrations decrease 
both horizontally and vertically, moving away from Location 2 (on the order of 13 feet in 
radius). This confirms that the area is small and isolated, suggesting that the conclusions 
provided in the Sediment Sampling Report (dated May 2003) concerning river data and 
processes are still valid.
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4.0 Recommendations

Based on the data collected and the information presented herein, AECGMarecornmends no further 
actions regarding the sand cap and the discrete area of PCB-impactCT^®iment. After 15 years, 
the sand cap remains in place, intact, and appears to be performig|^*^^vded, despite being 

subject to sheer stresses during a major flooding event in spring

The PCB sampling and analyses at historic sediment locatior I-2R and threelESjaunding
locations in the river sediment indicated the absence ofeaSa read impact beyonofhe SD-2R
location, consistent with data evaluated in previous r^potts (S nentfgampling RepoSsiba. May 

2003).

Please contact Joe Guarnaccia with BASF ; 
questions.

Yours sincerely

dersigned if you have any

Javid G. Austin, PG, LEP, LSP 

Senior Project Manager 
978.589.3495

cc: Joe GuarnaociffifcBASF

Attachments:
Figure 1 - Sediment sample locations 

Tables 1-3
Attachment A - Sediment core logs

Attachment B - Sediment core photographs

Attachment C - Laboratory reports for sediment cap samples

Attachment D - Laboratory reports for sediment samples around SD-2R
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TABLE 1

Summary of Sediment Coring Observations 

November 18 -19,2010

Sample 

Location #

7a

7b

10

11

12

13

14

15

16

Latitude

42 31.0714538

42 31.0748250

42 31.0773621

42 31.0773621

42 31.0812134

42 31.0844666

42 31.0877198

42 31.0689460

42 31.0721980

42 31.0754506

42 31.0787075

42 31.0819555

42 31.0851093

Longitude

72 25.8641329

72 25.8586489

72 25.8562425

72 25.8562425

72 25.8539104

72 25.8505028

72 25.8470953

72 25.8597217

72 25.8563122

72 25.8529036

72 25.8495025

72 25.8460859

72 25.8447262

Water

depth

7' 6"

7' 4"

8' 5"

8' 2"

g, 4.,

9' 6"

7' 7"

8' 6"

8' 8"

8’ 10"

8’ 6"

Sediment

Recovery

(ft-)

0.85

1.3

1.0

0.75

0.95

0.95

1.20

1.10

1.30

1.00

0.98

0.80

1.40

Depth of 

Penetration 

(ft.)

4.5

4.6

4.6

4.2

4.4

1.0

3.4

4.3

4.5

4.0

4.2

3.2

5.0

Cap Thickness 

(ft.)

>0.85

1.15

1.00

0.75

<0.25

0.95

1.00

0.70

1.00

0.80

0.60

0.60

0.80

Matrix Type 

(silt, clay, sand, etc.)

Medium to coarse SAND, entirely cap 

material
Organic material top 0.1 ft, 0.1-1.25 ft 

medium to coarse SAND, trace gravel (cap 

material), 1.25-1.3 ft very fine SAND (below 

witness barrier) ______

Medium to coarse SAND, entirely cap 

material

Medium to coarse SAND, entirely cap 

material

0.0-0.4 ft fine to medium SAND, 0.4-0.95 ft 

medium to coarse SAND, trace gravel_____

Coarse sand/gravel, cap material to bottom, 

0.5-0.6 piece of wood, 0.9-0.95 bivalve shell

0.0-1.0 Medium to coarse sand, some gravel, 

entirely cap material, 1.0-1.2 large 

rock/cobble

0.0-0.7 Medium to coarse sand, trace gravel, 

entirely cap material, 0.7-1.1 coarse to very 

fine sand, trace gravel___________________

0.0-1.0 Medium to coarse sand, entirely cap 

material, 1.0-1.3 fine sand, some silt

0.0-0.8 Medium to coarse sand, cap material, 

0.8-1.0 fine sand/very fine sand

0.0-0.6 Coarse to fine sand, trace pebbles, 

0.6-0.75 coarse to fine sand, 0.75-0.98 fine 

sand to very fine sand

0.0-0.6 Coarse to medium sand, trace fines 

and gravel, 0.6-0.8 fines

0.0-0.8 Coarse sand/fine gravel, 0.8-1.4 fine 

sand

Observations

PID reading 

(ppmv)

0.1

0/2.6

0.2/150

0.2-0.5

Color

Tan

0.1- Brown organic material, 0.1 - 

1.25 Tan, 1.25-1.3 Grey

Tan

Tan/Grey @ 0.5 ft distinct orange iron 

stain

Tan/Grey

Tan

Tan/Brown

0.0-0.7 Tan, 0.7-1.1 Dark grey

0.0-1.0 Tan/Grey, 1.0-1.3 Dark 

grey/black, White/green discoloration

0.0-0.8 Tan, 0.8-1.0 Grey

0.0-0.6 Tan, 0.6-0.75 Dark grey, 0.75- 

0.98 Grey

0.0-0.6 Tan, 0.6-0.8 Grey

0.0-0.8 Tan, 0.8-0.9 Dark 

brown/black, 0.9-1.4 Rust colored

Odor

None

None

Slight odor @ 1 ft

None

None

None

None

Chemical-like odor 

below 0.7

Strong chemical­

like odor below 

barrier

None

None

None

None

Evidence of witness 

barrier recovered

No

Yes @ 1.25 ft

Yes @ 1 ft

No

No

No

Yes @ 1 ft

Yes @ 0.7 ft

Yes @ 1 ft

Yes @ 0.8

Yes @ 0.6 ft

Yes @ 0.6 ft

No

pg. 1 of 2



AZCOM
BASF, Cranston, Rl

SD-2R Area

TABLE 1

Summary of Sediment Coring Observations 

November 18 -19, 2010

Sample 

Location #
Latitude Longitude

Water

depth

Sediment

Recovery

(ft.)

Depth of 

Penetration

(ft.)

Cap Thickness 

(ft.)

Matrix Type 

(silt, clay, sand, etc.)

Observations

PID reading 

(PPm)
Color Odor Present

1 (Upstream) 42 31.0474971 72 25.8940483 4' 11" 0.0-0.3 4.1

0.3-0.4

0.4-0.5

0.5-0.7

0.7-0.95

NA

NA

NA

NA

NA

Very fine sand/silt some organic matter Brown Slight organic odor

Fine sand Brown Slight organic odor

Medium sand, decomposing leaf matter 25 Dark brown/Black - Sheen Strong petroleum-like odor

Fine sand Grey Strong petroleum-like odor

Silt 28 Dark grey to very dark grey color Strong petroleum-like odor

2 (Subject Area 42 31.0480323 72 25.8928720 5' 10" 0.0-0.1 3.1

0.1-0.2
0.2-0.9

0.9-1.4

1.4-1.5

NA

NA

NA

NA

NA

Decomposing leaf matter Dark brown None

Medium sand, trace gravel Brown, sheen Strong petroleum-like odor

Silt/Trace fines Grey Strong petroleum-like odor

Coarse sand and gravel Dark grey None

Clay Light grey None

3 (Channel) 42 31.0499228 72 25.8934252 4' 11" 0.0-0.5 5.0

0.5-0.7

0.7-0.95

NA

NA

NA

Medium to coarse sand Brown Petroleum-like odor

Medium to coarse sand, some gravel Dark grey Strong petroleum-like odor

Clay Light grey None

l (Downstream 42 31.0491297 72 25.8903061 5' 3" 0.0-0.5 4.9

0.5-0.9

0.9-1.2

1.2-1.4

NA

NA

NA

NA

Medium to coarse sand 0.3-0.7 Brown None

Silt and very fine sand, organic matter Grey Petroleum-like odor

Coarse sand, some gravel 15 Color gradient grey to dark grey None

Clay/silt 15 Light grey None

pg. 2 of 2
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TABLE 2

Analytical Data Summary for Sand Samples Collected on top of the Witness Barrier

Sample Location 
Sample ID 

Sample Interval (in.) 
Sample Date 

Units

7 (former Hot Spot Area)

SD-07-A-1

0-12
11.18.10

mg/kg

SD-07-A-2

0-9

11.18.10

mg/kg

9 (Downstream) 

SD-09-A-1 

0-11
11.18.10

mg/kg

11 (Upstream) 

SD-11-A-1 

0-9

11.18.10

mg/kg

Parameters Analyte

Inorganics CADMIUM
COPPER
LEAD
ZINC
THALLIUM
CYANIDE

< 0.41 U
2.9 

<4.1 U 
19.4 

< 1.01 D U
< 1.12 U

< 0.47 U
3.0 

< 4.7 U 
25.6 

< 1.16 D U
< 1.12 U

< 0.54 U

8.6 
17.1 

36.3 

< 1.34 D U
< 1.15 U

< 0.40 U
3.0 

<4.0 U 
21.1 

< 0.99 D U
< 1.15 U

PCBs PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

< 0.0585 U
< 0.0585 U
< 0.0585 U

0.364

< 0.0585 U
< 0.0585 U

< 0.0579 U
< 0.0579 U
< 0.0579 U
< 0.0579 U

0.0925

< 0.0579 U

< 0.0589 U
< 0.0589 U
< 0.0589 U
< 0.0589 U
< 0.0589 U
< 0.0589 U

< 0.0595 U
< 0.0595 U
< 0.0595 U

0.158

< 0.0595 U
< 0.0595 U

VOCs CHLOROBENZENE 
m-Xylene & p-Xylene 
O-XYLENE 
TOLUENE

< 0.0058 U
< 0.0115 U
< 0.0058 U
< 0.0058 U

< 0.0058 U
< 0.0116 U
< 0.0058 U
< 0.0058 U

< 0.0074 U
< 0.0149 U
< 0.0074 U
< 0.0074 U

0.0338

< 0.0090 U
< 0.0045 U
< 0.0045 U

SVOCs/PAHs 1.2- BENZPHENANTHRACENE
1.2- DICHLOROBENZENE 
2-METHYLNAPHTHALENE 
ANTHRACENE 
BENZO[A]ANTHRACENE 
BENZO[A]PYRENE 
BENZO[B]FLUORANTHENE 
BENZO[G,H,l]PERYLENE 
BENZO[K]FLUORANTHENE 
DIBENZO[A,H]ANTHRACENE 
FLUORANTHENE 
INDENO[1,2,3-CD]PYRENE 
P-CHLOROANILINE 
PYRENE

< 0.020 U
< 0.389 U
< 0.389 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.780 U
< 0.020 U

< 0.020 U
< 0.387 U
< 0.387 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U

0.026

< 0.020 U
< 0.776 U
< 0.020 U

0.065

< 0.396 U
< 0.396 U
< 0.020 U

0.052

0.061

0.071

0.046

0.037

< 0.020 U
0.132

0.041

< 0.794 U
0.097

< 0.020 U
< 0.391 U 
<0.391 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.020 U
< 0.784 U
< 0.020 U

Notes:

U = Not detected at detection limit
D = Diluted result
Sample SD-07-A-2 is a duplicate
Bolded results indicate detection of analyte above the detection limit
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Summary of PCBs in Sediment Samples - SD-2R Area

A=COM

Sample Location 

Sample ID 

Sample Interval (in.) 

Sample Date 

Units

1 (Upstream)

SD-1-A-1

0-6

11.19.10

mg/kg

SD-1-B-1

6-12

11.19.10

mg/kg

2R (Subject Area)

SD-2R-A-1

0-6

11.19.10

mg/kg

SD-2R-A-2

0-6

11.19.10

mg/kg

SD-2R-B-1

6-11
11.19.10

mg/kg

SD-2R-B-2

6-11
11.19.10

mg/kg

SD-2R-C-1

11-17

11.19.10

mg/kg

3 (Channel)

SD-3-A-1

0-6

11.19.10

mg/kg

SD-3-B-1

6-9

11.19.10

mg/kg

4 (Downstream)

SD-4-A-1

0-6

11.19.10

mg/kg

SD-4-B-1

6-11
11.19.10

mg/kg

SD-4-C-1

11-17

11.19.10

mg/kg

Analyte

PCB-1221 <0.0998 U <0.0858 U <4.90 D U < 11.1 D U <1.43 DU < 1.53 D U < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572
PCB-1232 <0.0998 U <0.0858 U < 4.90 D U < 11.1 D U < 1.43 DU < 1.53 D U < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572
PCB-1242 2.95 6.29 < 4.90 D U < 11.1 D U < 1.43 DU < 1.53 D U < 0.0549 U <0.0588 U 3.49 0.213 36.6 8.02
PCB-1248 <0.0998 U <0.0858 U 95.0 D 187 D 17.1 D 16.5 D 0.578 <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572
PCB-1254 <0.0998 U <0.0858 U < 4.90 D U < 11.1 D U < 1.43 D U < 1.53 DU < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572
PCB-1260 <0.0998 U <0.0858 U <4.90 DU < 11.1 D U < 1.43 D U < 1.53 DU < 0.0549 U <0.0588 U <0.0569 U <0.0581 U <3.38 U <0.0572

Notes:

U = Not detected at detection limit 

D = Diluted result

Samples SD-2R-A2 and -B2 are sample duplicates

Bolded results indicate detection of analyte above the detection limit
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$ur^y!Pi3^bhr^i:^grl^> /i>i>|ci / ^<frsu
Sampling Equipment: Vibradbre
Estimated PerietratibnRange:
ActuaiPenetration):. JfiSj

RrbjectDebth:;
Rebdyery: f^ |%;Repoyery: lS . .iNd. Atterrjpts:

cx.'e CD &.
Q 41

iSKETCM DESCRIPTION

Q-.-^; g)S: - 4VVv ' ^ l - T. itaft

8.

,12

.16. ,

20

24

fYiorai- ^m,,: jpcairfr. ;rx^zo^\

•- O. Tvp <y>-'

Core Recovery Calculation:
Starting Barre|Depth;(A):~

iFmallBaiTel Depth
Perietratioh Depth'(C) = (B) - (A)
Measured Core Reboyery. (D):
% Recovery^; [ (D);/ (C) ] x 100:



: Client; BASF
v "Proj(^.Nu^mbeh'60163i?:99t.'l

Station-Location: S^-otig
GPSC<Mrairiates:^?fo

Geographic Referehce^Pawtuxet River- Granston, R|
Water Deptfc o JIMLWl

Weather: 1QU ,wm ] Seas::

CORE NO:

Sheet:. 1 of 1.
Core Size (in.) US

Survey Vessel: . . [fogged By!: 1; Date:\\ .lATid . Time: 0^1%
Survey Personnel: ^^^ .; , .<£o\d\

SampjjngEquipment::Vjbracore
Estimated Perietratioh Range:: , j Project Depth -:
Actual Penetration);' 4 d o [Redoyery: ; | JK lS&Reoo^£|£BlNfr Afiempi

ll SKETCH DESCRIPTION;

8.

12

16

20,

24

<P.Q -.Qu\ r (SL1. ^ ^^ ^ ^

&> .T - - -X.a-uxv^L %-jrv

JL^
<?•*

^3^ yv^^\ov^>\g.

t-#f>;g>-' B-Wg k.v^i, ^X'O.tC)

CofeRecovery Qalculatipn:
SfertihgBarrelDepth(A):_
Final Barrel Depth (B);

^ iPenetratioh Depth ;(C) ? (B)’- (A)
; Measured.Cdre'.Rec6yery(D):
;%Rec6veiV=:I(D)/;(C)V]-:x,lOO:



Client . BASF
^r6je.d.Number:.60~1;63799:.1l
Station [location: f£>ss> • o'!_______
GPS Coofeinates: [
Geographic Reference: Pawtuxet River- Cranston, Rl
Wafer Depth: B,"31

Weather:; JiHb^ir Seas::

CORE NO:

Sheet:!of A
Core Size (in.). I.« S

Date:Ai'fift!/# iTimeTtgS^

Survey Personnel: &,£$>/ bvt x
SampIjng Equipment: Vibracore
Estimated Penetration Range: Project Depth :

Ipa J(?T < RePovety: j/p, ,pk |°/o RePpye>y:Po^ I No; AttemptsActuaKPehetratioh):

■©‘"S;
q a

SKETCH DESCRIPTION

12

6:

20

24

(Dyb * frja; > iCr3^sd^\, J.surkkk.. yfaxs ^ r\o
■V PM?...yVvxVc^cV

:!£.v~Q>:^ -Cb- O-

Q ^ C^cA A tv i
M-eir * biXac ^

ASi: .0.'„cl> PPhA:

Core RecOyeiy Calcujatjpfi;
Stafehg^rre! Depth (A)-j
FjnalBarrelDepthXB);

j Penetration DepthXCyr:^B)rj(^
Measured; Core Recovery ;(D):

i % Recovery - F(P) / (C) ] x 100:



Client; BASF
Project,Nuniber:;6,0^63799;1'
iStatibn.Cocatidh:
GPS Coordinates: ^ 9,
Geographic Reference: Pawtiixet River - Cranston,. Rl
Water Depth: ^W/. '
Weather: o^^¥;

JIMLWCMC

Survey Vessel; ZScVyry jLogged;By:., pftsytt
Seas:,

CORE.NQ:

ia* ffffe

Sheet: 1of J_
Core.Sizetin;), /.^

Survey Personnel: Uifcfc
Sampling Equipment:. Vibrabore, - ^

Date: njifeMo. ~ |Timer | gl&S

Estimated Penetra.tiQn Range;
Actual Penetration):V ^ ^

Project .Depth:
Recovery:. Q, % Recovery;, . j| NdAttempts

m SKETCH DESCRIPTiON'

o'- S r €mm& Q/

fcMpY-r P?.yp> fftv ;Ci

® &■ &- rk&ftrxcJr C>ttvx#A± V

12

T&

20.

24

•■= - ■ -v/av

0;gc'o-T^- /•'P.ft'rS*,. into- V- -■■iEajS

Gore Recovery Calctijatibri:
Starting Barrel .Depth (A):
Ejhal Barrel Depth (B):
Penetration Depth (Q = (B)-(A)
MeasuredCore-Recbvery(D):
% Recovery = [ (D)7(C).] xl.00;.



Client: .BASF

■Station;Loj^itiohi ^^ &.__________ ___________________
GPS ^Coordinates: H3L M; 6US\Mfn3.
Gei^iraptiic Reference: Pawtuxet River s Cranston, Rl
Water Depth: &» '
Weather; „

MkWf

Survey Vessel; vSqViK ;lkQgiii^yf]pia^ ;|Date; Vi./ia//b |Time:7*/S&
Seas:

CORENO:
' £:.{*

Sheet:1f of: X
GOreSizei(ihi) l.iS~

Survey Personnel: 6-fS / U>H>d
Sampling Equipment .Vibracore
Estimated PehetfatibhiRiange:, .... RrojeetPepth-:
Actual Penetration): Xrfutfi. iRetbvery: ». ^<; |0/o,:Recbyery; ^3 INdvAttempts:;

rNij* ■<

£1©
0).A0 %
""

SKETCH. DESCRIPTION

T2 r. ;.

16

m

24

M dicxr_____ fh;ry- -t-

a - T' jddx^L f -ihraiJ;
0o __ScVvK^

liasi# IvW"

-.1

CbreRecoveryCalcijIation:
Starting Barrel Depth (A):
Final;Barrel Depth (B):
Pehetirat joh Deptfr (Q) = (B),-(A)
Measured; Core, Redoyery,(D):
% Recovery = ,[ (0) ^(C^xICM



Client: 'BASF
, ' Project Number::60163799f1

y GPS Coordinates:
Station Location: £>£>>- *?1 . _____ ... ____

Geographic Reference::Fa\Mixet,River-,Cranston r Rl
yVater Cepth:, ffy' f/ i! MLW:
Weather; ip vvvifcY ISeash, pjfir

CORENO:

SNefefc Fdf 1
CoreSize(iri) j,sr

Steey^ssjell^^^1^fogged Byrfc^ ,W :|Date£M;jj|M& iTinfe:. lOvS'D

Survey Personnel:: i
Carhplirijg^Egujpmiint: ^[bracore;
Estimated Penetration Range;. ProjeetyDepthi
Actual.PenetratibML .i < jG!: -ffc iRei^very.C FtrJ%,R^dQyety:^ST.|No-Attempts:' ^

SKETCH DESCRIPTION

a£L

1 — A. 1—* 4. V ■* > ift.- si-* •& ^ ~ —»• •

O' ea

mmM: »&>&. pk>~ZT
________________________ ,_________________________ ___ _______ '________________________________________________ ___________________

12

16;

20

24
CbreRecpveryGalculation:

Starting Barrel Bepth^A):
Final Barrel Depth (B);.
Penetration: Depth (G) = (B) - (A).
.Measured Gore Recover# (D)l
% Recovery = [ (P) / (G), ] x100:



Client:;'BASF.
Project Numbe'r.';SQ 1’63799.1»
StatidnlLdcation: SO^I.O. - - .........
GPS'Coordinates: 13-
Geographic-Reference: Pawtuxet River ^ Cranston; Rl
Water Depth:, tfMo
Weather: ixkyvct1* j cloccM, ./>*•/& “f*- - • Seas: Ki r

GORE NOV

%®r Vo

Sheet: ;i:of\
Core; Size (in.) I, S~

Survey Vessel: ' V Itogged. iDateVl^l i^JV&V -lTimeV V^Q

SuryeyPersohnel: '^lor-P .1 iOL.
Sampling Equipment: Vibraoore
Estimated-Perietratpri Range: PrdjectDepth V,
Actual Penetration): Reppyery: J %;Rec6very^0?;;|N6:}Atterripte^

12

16

20..

24

SKETCH DESCRIPTION

O o - K-O C f

< :c*o<r ,-Sb<vvg c^goc^ e-A (w . r V\xb. nA'cJT

9; VX5> S 6 A

' jSi> A . OJ ^ ~~

■ ^ l Cb'd& / ( Aigfc>tig^

CoreRecoyeryCalculatioh:
.Starting; BararDeptH (A);
Final Barie! Depth (B):
Penetration; Depth; (C) ^ (BMMy

'VMeasuj^^Cpre^ebd^/^B!);
^Rg0!Pyeiy^ij[-;(P);.M^1'^'''1W"



Client: BASF
ProjediNumbef: .69163799.1
Station ;Ldcation:~ L
GPSJCooidinates:^Si3L6(g^ft6fc> / ^ ^4
Geographic Reference:. Pawtiixet River - Cranston, Rl
WaterDeptH: "T‘ ~1
yVeather-fiJ^rcuSV.

HM/l

ck Seas
Surwy^e^il^lf^r^, ; Logged Bfc \\ ~ Date: IVl j<T,| |6 Tiine^Q;^/^^

CQRENO:
i S\>W

Sheet: 1 of I ,
Cbre Size (in ) /^£~

Sufyey PersonneTriS-^g) I Lx>)Ul | iCwys.

Cni.inmnM- " Y/ikm/wnSampling Equipment Vibracore
Estjmated^Perietration Range- Project Depth;:

iRebbvetyr ^i: |^Recbyery:i^fj: |NaMempts

If
sketch DESCRIPTION

12

1j6

20

24

&:6 - Ck TI - <TZ/cS , ..'SbrS^.

#)' rfc^T\vvcA' ./VoU/p- x

jWIL rtiTjgfe'lfSC i%\Alr

_ ^•-F.^\'O^V\.y
aifeiicg^^-. @ fevTT

Gore Recovery Qaiculatidn::
Stairting;San1el;:Depth/(A):
Final Barrel Depth (B):
Penetration Depth (C) = (B),- (fi
Measured Core Recovery {D):

J^Red)vibry^C(0)I jl 00



Client:' BASF
Project Number: 60163,799:1
Station Lbcatidn:
^:Cbbrdih^^L
Geographic, Reference: Pawtuxet River - Cranston, Rl
Water Depth:, B.G' MLW:
Weather:^;^,7^l^ ;Synrv3, !fC?:0 F |Seasy:H3^

GORE NO:

Sheet: 1 of V
Core Size (in.) /„i~

Survey Vessel:. iLoggeci By; ~ ]Pate:~ivli^]'/,&:_ iTime:

Survey Personnel: &?£■}'Loy^-.(.
Sampling Equipment;. Vibracore
EstimafedPenetratiohRange: Project Depth:

tf ' S j.Rebovery^ 1 V'S> -ffiL j%'Recovery; :giT ; 1 Nb- AttemptsActualPehetratibri):

H/

S*
4

SKETCH DESCRIPlilON

# r J VQ

i-'V'v3va S'j^rxdt

W flvto

/. n t

0 j.g

12

16

20

24

l .QVr

v VC j-

-?rvD-^ I'WiK.':. .£> ^(prvoi

CbreRecoyeryjCalcujatibh:
'StartingBafteiPepth(A):
Pinail'ijBannefpepth (B);
penetration Depth (C) = (B) - (A).
Measured Core, Recovery (D):
%, Recovery != [ (D):/ (C) ] x, 100:v



Client:^ BASF
Project Number 60163799.11
.Station! Location: .
GPS^bibftliriatee:^Q'SCg-
Geographic Reference; Paiwtuxet River -r Cranston, Rl
Water Depth: fcKCi1' MLW:
Weather: CIdo AaI,

Stiryey Vessel; J&o.dtk. ^Logged By: VCk>M jDate: \\V | v^ia //6 iTirrie: \ H
Seas:

CORE NO::

Sheet: 1 of, H 
Core Size (iri;) b.cf

Survey‘ Personnel: TkV ‘ Ifo/jcrv
Sampling Equipment: Vibracore
EstimatedPehetratiQhRange: ProjedtOepth’:
Actual Penetration): . ^. S iRie##^ M&. Pfe. |% Recovery;^ ;|N6:vAttemptsi

I#
P E-

SKETCH DESCRIPTION

(> bc ,(>■ & ■ 'V^g.ykUm Cdrx^L
> Cj&\cfc. ypf.v QV&bC C<x& ctSc^Aa.

<rS

- Q'pvp/v\ __„

12

16:

20.

24

v. .m ^ !TlYSA..^
m

^ ^ Q. D ffibtvT

GbreRecpvery CalcuSatiph:
Starting,Barrel Depth(A):
Fiiiat Barrel Deptfr(B):
peri^ratipp Deptti<(C)

Measured Core: Recovery (D):,
% Recovery =;[(D) /;(C);] x-i00:



Oliehfe: BASP
Pr6iectNumber6Q163799:1'
StationLocation: fgj^i> )J?{
GPS Coordinates:.' ojtg,/ teas:
Geographic Reference: Pawtuxet Ri^er - Gransfon,: Rl
WaterDepth: WW! MLW:
Weather:lU Seas:

GORE NO:

Sheet: 1 of
CoreSize':(in.) /„,&*

Sjjf^eyW^sseij: . v jLog'ged By:y. Date: i i /) £> /'gto/b'|Tjme: VS) .'1
gutyey Rersonrier: feys ~)
O m awiMhZM )Em 11 i< filmAm4^'' \"/t U mM^tvv ”Samplihg Eguipmeht:. Vibracbre.-
EstimatedRenetratiohRange: Project Depth:

ReGOvefy;; froflff ,|% Recovery: gj> |No. AttemptsActual Penetration);

l«.
P 'Hi,

SKETCH DESCRIPTION

Q.'OvO^ <2xx>3±.[ ;1 -frfrTidt

'f\o> -

Q bfl! ■:. feiVft ^ ^YWylr^bc?yv«.- f>- - o ■ tavp^ryS

12

16

20

24'.

Otijp - 6..?ts - f_ f: ^r<A- % C«4%. - £lP- QiDfy A.

> •••

.Vva\nc..Gi^"09iy\

CbreRecbyeryCalculatibh:
Starting BaffelDepth (A):
Final Barrel Depth (B):
Penetration Depth'%£.) = (B)-(A)
Measured Core.Recovery(P):
^iRbcdyery=,K(P)7(CExg100:



Client BASF*
Proiect;Nurriber:;6()16379911
Statidff Location:;. tSQ h>\ d . 1 7
GPS-Coordihates: ?>j: 0?> /"\a as'.'iRH (>685gj.
Geographic Reference: Pawtuxet River Cranston, Rl
Water Depth:
Weather:(^

O ;* \“ MLW:

Survey Vessel: CToVNiA, H Lodged By? |Date: jfvIl^fe/Miyrimel fe/,c?o
Seas:, to 1 A.

CORENO:

Sheet: 1 of I
Core Size (in.) /, S'

Survey Pereprihel:
SarnplingEquipmehtiVibracore
EstimatedPehetration Range: Project-Depth;:
Actual Penetration): i t’S fik Recovery; D- |% Recdvery:4|g |Nq. Attempts

O' :r
SKETCH DESCRiPTlQN

,0 'O , .L9 - ./*>&©*?
..pAgC. -

(g ' C t- * iQrxG-^-oC''
Q'Vflrr fjf .

8:

12.

16

20:

24
CPrerRepovery Calculation:,

■StartihgBairrerDepth;(A):
Final; Barrel, Depth (B)>
Penetration Depth (C) = (B) - i
MeasuredCore Rec6very.(D):
% Recovery = [ (D)7 (C) ] x 100:



Client: BASF
Rfojetf Number: 60163799 T.
.Station Ldcatidri:.;^!^..r;|^
GPS.Gbbfdinates: 1:p(o %
Gedgraphic Reference: Pawtuxet River -r'Granstori, Rl
Water. Depth: %t;(yH _
Weathen Suqviu ;],

MLWc,
: Seasr

CORE NO:

Sheet: 1 of /
jG>^re>rSjz^e (intQl I , x

Survey Vessel: ^6Wvs I Logged By: fojjfr ) Date^ili&i^/gj Time:: I fi'&C

Suiyey Personnel:. / Lolbi: [
Sampling. Equipment: Vibracdire
Estimated Penetratiori' Rj PrOjectDeptlT:
ActualPerietration): Q i £ £ iRecovery: j, ^ fi t ;|%; Recovery; 3%> |Nb. Attempts:

tf
0)®
Q "S,

SKETCH DESCRIPTION

d >0;' G> > &- tv^
/./>' v/\ s-v ** 0l

T2,

dot or.. yp.Q-

It? V0:= Qy-SpacA
'G>»& - 'I -^.A - ■ Sot)V' ■ / vOl <yeJL o r

C OC^- r -fofcy. ^ ^ipvv^

16

20

24
GbraRecpyery Calculation:

.Starting:BarrerDepth:(A):
Final Barrel Depth (B):.
Penetfation Depth (Q) = (B)-(A)
MeasuredGore;Recovery(D):
^Recovery = [(D)7 (C) ]. x 100:



AECOM BASF (formerly Ciba-Geigy), Cranston, Rl 
Pawtuxet River Sediment Sampling Report



AECOM Environment 1

SD-1

SD 2R (Dup) - Picture of SD 2 was not taken

J:\lndl_Service\Project Files\BASF-0760\Cranston RIV4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 2

SD-3

J:\tndl_Service\Project Files\BASF-0760\Cranston Rl\4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 3

J:\lndl_Service\Project Files\BASF-0760\Cranston Rl\4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 4

SD-07a - SD 07b was not photographed

J:\lndl_Service\Project Files\BASF-0760\Cranston RIV4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 5

SD-09A - Two cores were retrieved from this location. The “A” core was used for core logging and 

lab analysis. Further information on the “B" core can be found in field notes.

J:\lndl_Service\Project Files\BASF-0760\Cranston Rl\4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 6

SD-10 - Close-up of membrane barrier and cobble cap at the end of the core.

SD-11

J:\lndl_Service\Project Files\BASF-0760\Cranston RIV4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 7

SD-12

SD-12 - Close-up of discoloration near the bottom of the core, green/white color.

J:\lndl_Service\Prpject Files\BASF-0760\Cranston RIV4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 8

SD-13

SD-14

J:\lndl_Service\Project Files\BASF-0760\Cranston RIV4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM Environment 9

J:\lndl_Service\Project Files\BASF-0760\Cranston R!\4. Sediment lnv\Report\Att. B - Core photos.docx January 2011



AECOM BASF (formerly Ciba-Geigy), Cranston, Rl 
Pawtuxet River Sediment Sampling Report



Division of Thielsch Engineering, Inc.

ESS Laboratory BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Scott Wozniakowski 

AECOM Environment - ENSR 

2 Technology Park Drive 

Westford, MA 01886

RE: BASF - Cranston RI (60163799.1)

ESS Laboratory Work Order Number: 1011296

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department.

Laurel Stoddard 

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 htttx/Avww.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

SAMPLE RECEIPT

The following samples were received on November 18, 2010 for the analyses specified on the enclosed Chain of Custody 

Record.

Lab Number

1011296-01

1011296-02 

1011296-03

SampleName

SD-09-A-1

SD-07-A-1

SD-07-A-2

Matrix Analysis

Soil 6010B, 7841, 8082, 8260B Low, 8270C, 8270C

SIM, 9014

Soil 6010B, 7841, 8082, 8260B Low, 8270C, 8270C

SIM, 9014

Soil 6010B, 7841, 8082, 8260B Low, 8270C, 8270C

SIM, 9014

185 Frances Avenue, Cranston, RI 02910-221.1 Tel: 401-461-7181

Dependability ♦ Quality

Fax: 401-461-4486 

♦ Service

http://www. ESSLaboratorv.com

Page 2 of 46



CERTIFICATE OF ANALYSIS

Division of Thielsch Engineering, Inc.

ESS Laboratory BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

PROJECT NARRATIVE

3050B/6000/7000 Total Metals

CK02217-MS1 Matrix Spike recovery is below lower control limit fM-1.

8082 Polychlorinated Biphenyls (PCB)

CK01913-MSD1 Due to high target values, matrix spike compoundts) is masked 1MT).

8270C Semi-Volatile Organic Compounds

CK02225-MS1 Matrix Spike recovery is below lower control limit (M-l.

Benzoic Acid (% @ 40-140%)

CK02225-MSD1 Matrix Spike recovery is below lower control limit (M-l.

Benzoic Acid (18% @ 40-140%)

CK.02225-MSD1 Relative percent difference for duplicate is outside of criteria (D+l.

Benzoic Acid (200%), Hexachloroethane (57%)

•'(SIM) Polynuclear Aromatic Hydrocarbons 

209-CCV1 Benzidine tailing factor >2.

No other observations noted.

End of Project Narrative.

Definitions of Quality Control Parameters 

Semivolatile Organics Internal Standard Information 

Semivolatile Organics Surrogate Information 

Volatile Organics Internal Standard Information 

Volatile Organics Surrogate Information 

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service

Zinc (72% @ 75-125%)

Aroclor 1016 (144% @ 40-140%)

DATA USABILITY LINKS
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-09-A-1 

Date Sampled: 11/18/10 12:50 

Percent Solids: 84

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-01 

Sample Matrix: Soil 

Units: mg/kg dry

3050B/6000/7000 Total Metals

Analyte
Cadmium

Copper

Lead

Thallium

Zinc

Results (MRL)
ND (0.54)

8.6 (2.7)

17.1 (5.4)

ND (1.34)

36.3 (2.7)

Method
6010B

6010B 

6010B 

7841 

6010B

Limit DF

1

1
1
5

1

Analyst Analyzed I/V
SVD 11/22/10 22:45 2.2

SVD

SVD

SVD

SVD

11/22/10 22:45 

11/22/10 22:45 

11/23/10 17:51 

11/22/10 22:45

2.2

2.2

2.2

2.2

F/V Batch
100 CK02217

100 CK02217

100 CK02217

100 CK.02217

100 CK.02217

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-09-A-1

Date Sampled: 11/18/10 12:50

Percent Solids: 84

Initial Volume: 4
Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-01 

Sample Matrix: Soil 

Units: mg/kg dry 

Analyst: MD

5035/8260B Volatile Organic Compounds / Low Level

Analyte
Chlorobenzene

Toluene 

Xylene O 

Xylene P,M

Results LMRL)
ND (0.0074)

ND (0.0074)

ND (0.0074)

ND (0.0149)

Limit DF

1
Analyzed Sequence Batch
11/22/10 19:17 CTK0179 CK02222

11/22/10 19:17 CTK0179 CK02222

11/22/10 19:17 CTK.0179 CK02222

11/22/10 19:17 CTK0179 CK02222

Surrogate: l,2-Dichloroettiane-d4 

Surrogate: 4-Bromofluorobenzene

•
: Dibromofluoromethane 

: Toluene-d8

%Recovery Qualifier Limits

114 % 70-130

90 % 70-130

108 % 70-130

97 % 70-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486
Dependability ♦ Quality ♦ Service

http://www.ESSLaboratorv.com

Page 5 of 46



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-09-A-1

Date Sampled: 11/18/10 12:50

Percent Solids: 84

Initial Volume: 20.2
Final Volume: 10

Extraction Method: 3540

ESS Laboratoiy Work Order: 1011296

ESS Laboratoiy Sample ID: 1011296-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: SEP
Prepared: 11/19/10 17:15

8082 Polychlorinated Biphenyls (PCB)

Analvte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (0.0589)

ND (0.0589)

ND (0.0589)

ND (0.0589)

ND (0.0589)

ND (0.0589)

Limit DF

1

1
1

1

1
1

Analyzed
11/23/10 4:38

11/23/10 4:38 

11/23/10 4:38 

11/23/10 4:38 

11/23/10 4:38 

11/23/10 4:38

Sequence Batch
CK01913

CK01913

CK01913

CK01913

CK01913

CK01913

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [20]

%Recovery 

88% 

86% 

72 % 

75%

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-09-A-1

Date Sampled: 11/18/10 12:50

Percent Solids: 84

Initial Volume: 15

Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/22/10 16:00

8270C Semi-Volatile Organic Compounds

Analyte
1,2-Dichlorobenzene 

2-Methylnaphthalene 

4-Chloroaniline

Results fMRLl
ND (0.396)

ND (0.396)

ND (0.794)

Limit DF

1

1

1

Analyzed
11/22/10 20:31

11/22/10 20:31 

11/22/10 20:31

Sequence
CTK.0182

CTK0182

CTK0182

Batch
CK02225

CK02225

CK02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,&*Tribromophenol 

Surrogate: 2-ChIorophenol-d4 

Sungcate: 2-Fluorobiphenyl 

2-Fluorophenol 

SoBHe: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyi-d!4

%Recovery

59%

72 % 

62% 

64% 

61 % 

61 % 

64%

73 %

Qualifier Limits

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

The Microbiology Division 

of Thielsch Engineering, Inc.

BAL Laboratory ZlTOY

BALufBORATOR

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-09-A-1

Date Sampled: 11/18/10 12:50

Percent Solids: 84

Initial Volume: 15

Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: U/22/10 16:00

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Analvte
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)Anthracene

Fluoranthene

Indeno(l,2,3-cd)Pyrene

Pyrene

Results (MRL)
ND (0.020)

0.052 (0.020)

0.061 (0.020)

0.071 (0.020)

0.046 (0.020)

0.037 (0.020)

0.065 (0.020)

ND (0.020)

0.132 (0.020)

0.041 (0.020) 

0.097(0.020)

Limit DF

1

1
1
1

1
1
1
1

1
1

1

Analyzed
11/25/10 4:40

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40 

11/25/10 4:40

Sequence
CTK0209

CTK0209

CTK0209

CTK0209

CTK.0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

Batch
CK02225

CK02225

CK02225

CK02225

CK02225

CK.02225

CK02225

CK02225
CK02225 (

CK02225

CK02225

Surrogate: l,2-Dich!orobenzene-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d!4

%Recovery 

63% 

59% 

56% 

71 %

Qualifier Limits

30-130

30;130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486

Dependability ♦ Quality ♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-09-A-1 

Date Sampled: 11/18/10 12:50 

Percent Solids: 84

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-01 

Sample Matrix: Soil

Classical Chemistry

Analvte
Total Cyanide

Results (MRL)
ND (1.15)

Method
9014

Limit DF Analyst Analyzed Units Batch
1 EEM 11/22/10 11:50 mg/kg dry CK02205

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-07-A-1 

Date Sampled: 11/18/10 15:35 

Percent Solids: 85

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-02 

Sample Matrix: Soil 

Units: mg/kg dry

3050B/6000/7000 Total Metals

Analyte
Cadmium

Copper

Lead

Thallium

Zinc

Results (MRL)
ND (0.41)

2.9 (2.0)

ND (4.1)

ND (1.01)

19.4 (2.0)

Method Limit DF Analyst Analyzed I/V
6010B 1 SVD 11/22/10 22:49 2.88

6010B 1 SVD 11/22/10 22:49 2.88

6010B 1 SVD 11/22/10 22:49 2.88

7841 5 SVD 11/23/10 17:57 2.88

6010B 1 SVD 11/22/10 22:49 2.88

F/V Batch
100 CK02217

100 CK02217

100 CK02217

100 CK.02217 

100 CK02217

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service

Page 10 of 46



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-1

Date Sampled: 11/18/10 15:35

Percent Solids: 85

Initial Volume: 5.1
Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-02 

Sample Matrix: Soil 

Units: mg/kg dry 

Analyst: MD

5035/8260B Volatile Organic Compounds / Low Level

Analyte
Chlorobenzene

Toluene 

Xylene O 

Xylene P,M

Results (MRL)
ND (0.0058)

ND (0.0058)

ND (0.0058)

ND (0.0115)

Limit DF

1
1
1

1

Analyzed
11/22/10 19:44

11/22/10 19:44 

11/22/10 19:44 

11/22/10 19:44

Sequence
CTK0179

CTK0179

CTK.0179

CTK0179

Batch
CK.02222

CK02222

CK02222

CK.02222

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

SytfHte Dibromofluoromethane 

I: Toluene-d8

%Recovery Qualifier Limits

121 % 70-130

89 % 70-130

117% 70-130

93 % 70-130

185 Frances Avenue, Cranston, RI 02910-22II Tel: 401 -461-7181 Fax: 401 -461 -4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

The Microbiology Division 

of Thielsch Engineering, Inc.

BAL Laboratory i.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-1

Date Sampled: 11/18/10 15:35

Percent Solids: 85

Initial Volume: 20.1
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: SEP
Prepared: 11/19/10 17:15

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results tiVIRL)
ND (0.0585)

ND (0.0585)

ND (0.0585)

0.364 (0.0585)

ND (0.0585)

ND (0.0585)

Limit DF

1

1
1
1

Analyzed
11/23/10 5:07

11/23/10 5:07 

11/23/10 5:07 

11/23/10 5:07 

11/23/10 5:07 

11/23/10 5:07

Sequence Batch
CK01913

CK01913

CK01913

CK01913

CK01913

CK01913

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C\

%Recovery

86%

86%

82%

88%

Qualifier Umits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.coni

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

The Microbiology Division 

of Thielsch Engineering, Inc.

BAL Laboratory

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-1

Date Sampled: 11/18/10 15:35

Percent Solids: 85

Initial Volume: 15.1
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/22/10 16:00

8270C Semi-Volatile Organic Compounds

Analyte
1,2-Dichlorobenzene 

2-Methylnaphthalene 

4-Chloroaniline

Results (MRL)
ND (0.389)

ND (0.389)

ND (0.780)

Limit DF

1

1

1

Analyzed
11/22/10 21:04

11/22/10 21:04 

11/22/10 21:04

Sequence
CTK0182

CTK0182

CTK0182

Batch
CK02225

CK02225

CK.02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Summate: 2-Fluorobiphenyl 

2-Fluorophenol 

ScM^Ke: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

%Recovery Qualifier Limits

67% 

85% 

71 % 

75% 

72% 

72% 

73% 

92 %

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-1

Date Sampled: 11/18/10 15:35

Percent Solids: 85

Initial Volume: 15.1
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 11/22/10 16:00

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Analyte
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)Anthracene 

Fluoranthene 

Indeno( 1,2,3-cd)Pyrene 

Pyrene

Results (MRL)
ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

Limit DF

1
Analyzed
11/25/10 5:25

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25 

11/25/10 5:25

Sequence
CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

Batch
CK02225

CK.02225

CK02225

CK.02225

CK02225

CK02225

CK02225

CK02225
CK02225 {

CK02225

CK02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluorobi phenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl4

%Recovery

75%

68%

64%

85%

Qualifier Limits

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. KlTfflORATORV

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-07-A-1 

Date Sampled: 11/18/10 15:35 
Percent Solids: 85

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-02 

Sample Matrix: Soil

Classical Chemistry

Analvte
Total Cyanide

Results IMRLl
ND (1.12)

Method Limit DF Analyst Analyzed Units Batch
9014 1 EEM 11/22/10 11:50 mg/kg dry CK02205

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181 Fax: 401 -461 -4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-07-A-2 

Date Sampled: 11/18/10 15:25 

Percent Solids: 86

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-03 

Sample Matrix: Soil 

Units: mg/kg dry

3050B/6000/7000 Total Metals

Analyte
Cadmium

Copper

Lead

Thallium

Zinc

Results (MRL)
ND (0.47)

3.0 (2.3)

ND (4.7)

ND (1.16)

25.6 (2.3)

Method Limit DF Analyst Analyzed I/V
6010B 1 SVD 11/22/10 23:11 2.48

6010B 1 SVD 11/22/10 23:11 2.48

6010B 1 SVD 11/22/10 23:11 2.48

7841 5 SVD 11/23/10 18:37 2.48

6010B 1 SVD 11/22/10 23:11 2.48

F/V Batch
100 CK02217

100 CK02217

100 CK02217 

100 CK02217

100 CK02217

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-2

Date Sampled: 11/18/10 15:25

Percent Solids: 86

Initial Volume: 5

Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-03 

Sample Matrix: Soil 

Units: mg/kg dry 

Analyst: MD

5035/8260B Volatile Organic Compounds / Low Level

Analyte
Chlorobenzene

Toluene 

Xylene O 

Xylene P,M

Results (MRL)
ND (0.0058)

ND (0.0058)

ND (0.0058)

ND (0.0116)

Limit DF

1

1
1

1

Analyzed Sequence Batch
11/22/10 20:11 CTK0179 CK02222

11/22/10 20:11 CTK0179 CK02222

11/22/10 20:11 CTK.0179 CK02222

11/22/10 20:11 CTK0179 CK02222

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofiuorobenzene 

Sugte: Dibromofiuoromethane 

Toluene-d8

%Recovery Qualifier Limits

110 % 70t130

95 % 70-130

109 % 70-130

95 % 70-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www,ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-2

Date Sampled: 11/18/10 15:25

Percent Solids: 86

Initial Volume: 20.1
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: SEP
Prepared: 11/19/10 17:15

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results tMRI.l
ND (0.0579)

ND (0.0579)

ND (0.0579)

ND (0.0579)

0.0925 (0.0579)

ND (0.0579)

Limit DF

1
Analyzed
11/23/10 6:34

11/23/10 6:34 

11/23/10 6:34 

11/23/10 6:34 

11/23/10 6:34 

11/23/10 6:34

Sequence Batch
CK01913

CK01913

CK.01913

CK01913

CK01913

CK01913

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery 

84% 

87% 

86% 
91 %

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, R] 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-2

Date Sampled: 11/18/10 15:25

Percent Solids: 86

Initial Volume: 15
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/22/10 16:00

8270C Semi-Volatile Organic Compounds

Analyte
1,2-Dichlorobenzene

Results (MRL)
ND (0.387)

Limit DF 
1

Analyzed Sequence Batch
11/22/10 21:38 CTK0182 CK02225

2-Methylnaphthalene ND (0.387) 11/22/10 21:38 CTK0182 CK.02225

4-Chloroaniline ND (0.776) 11/22/10 21:38 CTK0182 CK02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4

S: 2-Fluorobiphenyl 

: 2-Fluorophenol 

: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-d!4

%Recovery 

67% 

84% 

70% 

70% 

69% 

68% 
72 % 

85%

Qualifier Limits

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181 Fax: 401 -461 -4486 http://www. ESSLaboratory.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. eSTDCBORATORV1

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-07-A-2

Date Sampled: 11/18/10 15:25

Percent Solids: 86

Initial Volume: 15
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011296

ESS Laboratory Sample ID: 1011296-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 11/22/10 16:00

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Analyte
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)Anthracene 

Fluoranthene 

Indeno( 1,2,3-cd)Pyrene 

Pyrene

Results (MRL)
ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

0.026 (0.020)
ND (0.020)

ND (0.020)

Limit DF

1

1
1
1

1
1

1
1

1

Analyzed
11/25/10 6:11

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11 

11/25/10 6:11

Sequence
CTK0209

CTK0209 

CTK0209 

CTK0209 

CTK0209 

CTK0209 

CTK0209 ■ 

CTK0209 

CTK0209 

CTK0209 

CTK0209

Batch
CK02225

CK.02225

CK02225

CK.02225

CK02225

CK02225

CK02225

CK02225

CK02225f

CK02225

CK02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl4

%Recovery

72%

63%

63%

80%

Qualifier Limits

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181 Fax; 401 -461 -4486 http://www. ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-07-A-2 

Date Sampled: 11/18/10 15:25 

Percent Solids: 86

ESS Laboratory Work Order: 1011296 

ESS Laboratory Sample ID: 1011296-03 

Sample Matrix: Soil

Classical Chemistry

Analyte
Total Cyanide

Results 1MRL1
ND (1.12)

Method Limit DF Analyst Analyzed Units Batch
9014 1 EEM 11/22/10 11:50 mg/kg dry CK02205

185 Frances Avenue, Cranston, Rl 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

3050B/6000/7000 Total Metals

Batch 0(02217 - 3050B

Blank

Cadmium

Copper

Lead

Thallium

Zinc

ND

ND

ND

ND

ND

0.50

2.5

5.0

0.25

2.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

LCS

Cadmium

Copper

Lead

Thallium

Zinc

106

69.2

153

170

265

1.70

8.5

17.0

41.9

8.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

110.0
74.70

152:0

171.0

299.0

96

93

101
99

89

80-120

80-120

80-120

80-120

80-120

LCS Oup

Cadmium

Copper

Lead

Thallium

Zinc

106

68.8
154

172

264

1.70

8.5

17.0

41.9

8.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

110.0
74.70

152.0

171.0

299.0

96

92

102
101

80-120

80-120

80-120

80-120

80-120

0.008

0.7

0.9

1
0.7

20
20
20
20
20

Duplicate Source: 1011296-02

Cadmium

Copper

Lead

Thallium

Zinc

0.089

2.80

3.91

ND

17.7

0.46

2.3

4.6

1.14

2.3

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

0.091

2.94

3.40

ND

19.4

2
5

14

35

35

35

35

35

Matrix Spike

Cadmium

Copper

Lead

Thallium

Zinc

Source: 1011296-02

8.55 0.43 mg/kg dry 10.81 0.091 78 75-125

19.7 2.2 mg/kg dry 21.63 2.94 77 75-125

20.6 4.3 mg/kg dry 21.63 3.40 79 75-125

19.2 4.28 mg/kg dry 21.63 ND 89 75-125

35.0 2.2 mg/kg dry 21.63 19.4 72 75-125

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Blank

1.1.1.2- Tetrachloroethane

1.1.1- Trichtoroetha ne

1.1.2.2- Tetrachloroethane

1.1.2- Trichioroethane

1.1- Dichloroethane

1.1- Dichloroethene

1.1- Dichloropropene

1.2.3- T richlorobenzene

1.2.3- Trichloropropahe

1.2.4- Trichlorobenzene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston R] ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

1.2.4- Tri methylbenzene

1.2- Dibromo-3-Ch!oropropane

1.2- Dtbromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dich!oropropane

1.3.5- TrimethyIbenzene

1.3- Didilorobenzene

1.3- Dichloropropane 

l,4*Dichloro benzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

Dluene2-Oil^rotolU'

He
4^|PKolu<Dluene 

4-Isopropyltoluene 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromofbrm 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

ci$-l,2-Dlchloroethene 

cis-l,3-Dichloropropene 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Diethyl Ether 

Di-isopropyl ether 

Ethyl tertiary-butyl ether 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene

•-Butyl Ether 

Chloride

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100
0.0050

0.0050

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0:0500

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0.0050

0.0100
0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Naphthalene 

n-Butylbenzene 

n-Propyibenzene 

sec-Butyl benzene 

Styrene

tert-Butylbenzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

trans-l,2-Dichloroethene

trans-l,3-Oichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluo no benzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0524

0.0469

0.0516

0.0481

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

105

94

103

96

70-130

70-130

70-130

70-130

LCS

1.1.1.2- Tetrachforoethane

1.1.1- Trichloroethane

1.1.2.2- Tetrachloroethane

1.1.2- Trichloroethane

1.1- Dichloroethane

1.1- Dichloroethene 

1,1 -Dichioropropene

1.2.3- Trichlorobenzene

1.2.3- Trichloropropane

1.2.4- Trichlorobenzene

1.2.4- Trimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane 

1-Chlorohexane 

2,2-Dichloropropane

0.0471

0.0504

0.0454

0.0474

0.0486

0.0501

0.0509

0.0492

0.0481

0.0494

0.0494

0.0518

0.0485

0.0463

0.0490

0.0475

0.0499

0.0477

0.0486

0.0474

1.00

0.0505

0.0503

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

1.000
0.05000

0.05000

185 Frances Avenue, Cranston, RJ 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

94 

101 

91

95

97 

100 

102.

98

96

99

99 

104

97 

93

98 

95

100 

95 

97 

95 

100 

101 

101

Fax: 401-461-4486

♦ Service

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

2-Butanone

2-Chlorotoluene

2-Hexanone

4-Chlorotoluene

4-Isopropyttoluene

4-Methyl-2-Pentanone

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carton Disulfide

Carton Tetrachloride

^^^Bzene

O^PRane
Chloroform

Chloromethane

cis-l,2-Dichloroethene

ds-ly3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Diethyl Ether

Di-isopropyl ether

Ethyl tertiary-butyl ether

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

Methyl tert-Butyl Ether

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

sec-Butylbenzene

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

trans-l,2-Dichloroethene

•)ichloropropene 

hene

0.244

0.0489

0.242

0.0487

0.0484

0.246

0.226

0.0480

0.0487

0.0470

0.0494

0.0460

0.0481

0.0508

0.0498

0.0478

0.0511

0.0475

0.0480

0.0521

0.0493

0.0478

0.0478

0.0515

0.0516

0.0481

0.0461

0.0497

0.0496

0.0435

0.0486

0.0502

0.0487

0.0512

0.0511

0.0507

0.0506

0.0481

0.0457

0.0452

0.0507

0.0497

0.0474

0:0480

0.0492

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0:0050

0.0100
0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.2500

0.05000

0.2500

0.05000

0.05000

0.2500

0.2500

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0:05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

98

98 

97 

97 

97

99

91

96

97

94

99

92 

% 

102

100 
96 

102
95

96 

104 

99 

96 

96 

103 

103

96 

92 

99

99 

87

97

100

97 

102 

102 

101 

101 

96 

91 

90 

101 

99

95

96

98

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Vinyl Acetate 

Vinyl Chloride 

Xylene 0 

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

0.0544

0.0550

0.0481

0.0993

0.0499

0.0489

0.0498

0.0483

0.0050

0.0100
0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.1000
0.05000

0.05000

0.05000

0.05000

109

110
96

99

100 
98 

100
97

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

LCS Dup

1.1.1.2- Tetrachloroethane

1.1.1- Trichloroethane

1.1.2.2- Tetrachloroethane

1.1.2- Trichloroethane

1.1- Dichloroethane

1.1- Dichloroethene 

1, l-Dichloropropene

1.2.3- Trichlorobenzene

1.2.3- Trichloropropane

1.2.4- Trichlorobenzene

1.2.4- Trimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyltoluene 

4-Methyl-2-Pentanone 

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

0.0470

0.0507

0.0489

0.0473

0.0488

0.0508

0.0514

0.0508

0.0464

0.0511

0.0504

0.0526

0.0487

0.0478

0.0492

0.0486

0.0507

0.0493

0.0490

0.0477

1.00
0.0500

0.0502

0.242

0.0501

0.246

0.0498

0.0495

0.249

0.210
0.0485

0.0493

0.0467

0.0496

0.0465

0.0485

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100
0.0050

0.0050

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

1.000
0.05000

0.05000

0.2500

0.05000

0.2500

0.05000

0.05000

0.2500

0.2500

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

185 Frances Avenue, Cranston, Rl 02910-2211 Tel: 401 -461-7181
Dependability ♦ Quality

94 

101 
98

95 

98. 

102 
103 

102 

93 

102 

101 

105

97

96

98

97 

101
99

98 

95

100 

100 

100

97 

100
98 

100
99 

99 

84 

97 

99 

93 

99 

93 

97

Fax: 401-461-4486

♦ Service

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.3

0.6
7

0.3

0.4

2
1
3

4 

3 

2 

2
0.4

3

0.4

2
2
3

0.9

0.6
0.2

1
0.2

1
2
2
2
2

0.9

8 
1 
1

0.5

0.4

1
0.8

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

20
25

25

25

25

25

25

25

25

25

25

25

25

25

25

25
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

ds-l,2-Dichloroethene

ds-l,3-Dichloropropene

Dibromochloromethane

Dibro'viomethane

Dichiorodifluoromethane

Diethyl Ether

Di-isopropyl ether

Ethyl tertiary-butyl ether

Ethvlbenzene

•robutadiene 

benzene

Methyl tert-Butyl Ether 

Methylene Chloride 

Naphthalene 

n-Butylbenzene 

n-Propyl benzene 

sec-Butyl benzene 

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

trans-l,2-Dichloroethene

trans-l,3-Dichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dibromofiuoromethane 

Surrogate: Toluene-d8

0.050S

0.0511

0.0476

0.0498

0.0477

0.0464

0.0534

0.0489

0.0488

0.0485

0.0501

0.0518

0.0488

0.0470

0.0493

0.0505

0.0443

0.0490

0.0494

0.0506

0.0513

0.0524

0.0523

0.0496

0.0496

0.0468

0.0460

0.0537

0.0486

0.0482

0.0482

0.0491

0.0562

0.0548

0.0479

0.0987

0.0509

0.0485

0.0497

0.0482

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

0:0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.1000

0.05000

0.05000

0.05000

0.05000

101
102
95

100
95

93 

107 

98 

98

97 

100
104

98

94

99 

101 
89

98

99 

101 
103

105 

105 

99 

99 

94 

92 

107

97 

%

96

98 

112 
110
96

99 

102
97 

99 

96

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.6
3

0.4

2
0.3

3

2
0.8
2
1
3

0.3

1
2

0.8
2
2

0.9

2
4

0.2
3

3

2
3

2
2
6
2
2

0.5

0.2
3

0.5

0.5

0.6

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

Matrix Spike Source: 1011296-02

1,1,1,2-Tetrachloroethane 

1,1, l-T richloroethane 

l^^^Htrachforoethane 

l]^^PB)loroethane

0.0564

0.0682

0.0655

0.0617

0.0059

0.0059

0.0059

0.0059

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

0.05882

0.05882

0.05882

0.05882

ND

ND

ND

ND

96

105

116
111

70-130

70-130

70-130

70-130
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. SICraORHORV

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

1.1- Dichloroethane

1.1- Dichloroethene

1.1- Dichtoropropene

1.2.3- Trichlorobenzene

1.2.3- T richloropropane

1.2.4- Trichlonobenzene

1.2.4- Trimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyltoluene 

4-Methyl-2-Pentanone 

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-l,2-Dichloroethene

cis-l,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Diethyl Ether-

Di-isopropyl ether

0.0634

0.0659

0.0637

0.0564

0.0570

0.0544

0.0616

0.0653

0.0609

0.0587

0.0695

0.0626

0.0625

0.0570

0.0611

0.0559

1.35

0.0550

0.0561

0.320

0.0621

0.283

0.0611

0.0580

0.319

0.301

0.0614

0.0621

0.0609

0.0645

0.0564

0.0652

0.0635

0.0665

0.0580

0.0671

0.0631

0.0605

0.0704

0.0607

0.0584

0.0655

0.0640

0.0723

0.0657

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.118

0.0059

0.0059

0.0588

0.0059

0.0588

0.0059

0.0059

0.0588

0.0588

0.0059

0.0059

0.0059

0.0059

0.0059

0.0118

0.0059

0.0059

0.0059

0.0118

0.0059

0.0118

0.0059

0.0059

0.0059

0.0059

0.0118

0.0059

0.0059

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0:05882

0.05882

0.05882

0.05882

1.176

0.05882

0.05882

0.2941

0.05882

0.2941

0.05882

0.05882

0.2941

0.2941

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0293

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

108

112
108

96

97

92

105 

111 
104 

100 
118

106 

106 

97 

104 

95 

115

93

95

109 

106

96 

104 

99 

108 

92 

104 

106 

104

110 
96 

111 
108

113 

99

114 

107 

103 

120 
103 

99 

111 
109 

123 

112

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130
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CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch 0(02222 - 5035

Ethyl tertiary-butyl ether

Ethylbenzene

Hexachtorobutadiene

Isopropylbenzene

Methyl tert-Butyl Ether

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

sec-Butyi benzene

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetjabvdrofuran

tn^P^-DIchloroethene
trans-l,3-Dichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene O

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

0.0615

0.0573

0.0494

0.0549

0.0639

0.0656

0.0562

0.0582

0.0642

0.0628

0.0595

0.0605

0.0592

0.0547

0.0671

0.0624

0.0609

0.0582

0.0622

0.0676

0.0698

0.0570

0.114

0.0695

0.0571

0.0673

0.0576

0.0059

0.0059

0.0059

0.0059

0:0059

0.0294

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0118

0.0059

0.0118

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0:05882

0.05882

0.05882

0.05882

0.05882

0.1176

0.05882

0.05882

0.05882

0.05882

ND

ND

ND

ND

ND

0.0022
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

104

97

84

93

109

108

96 

99 

109 

107 

101
103 

101 
93

114 

106

104 

99 

106

115 

119

97 

97 

118

97 

114

98

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

.70-130

70-130

70-130

70-130

70-130

Matrix Spike Dup Source: 1011296-02

1.1.1.2- Tetrachloroethane

1.1.1- Trichlorbethane

1.1.2.2- Tetrachloroethane

1.1.2- Trichloroethane

1.1- Dichloroethane 

l;l-Dich!oroethene

1.1- Dichloropropene

1.2.3- Trichlorobenzene

1.2.3- Trichtoropropane

1.2.4- Trichlorobenzene

1.2.4- Trimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene 

1,Richloroethane 

l^^^^ropropane 

l^^^m ethylbenzene

0.0580

0.0669

0.0646

0.0631

0.0636

0.0654

0.0640

0.0552

0.0622

0.0531

0.0626

0.0652

0.0622

0.0589

0.0683

0.0618

0.0628

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0:0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

99 

114 

110
107

108 

111 
109 

94 

106 

90 

106 

111 
106

100 
116 

105 

107

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

3

2
1
2

0.3

0.8
0.4

2
9

2
2

0.2
2

0.5

2
1

0.5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch 0(02222 - 5035

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

2-Chiorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyl toluene 

4-Methyl-2-Pentanone 

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-l,2-Dichloroethene

cis-l,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Diethyl Ether

Di-isopropyl ether

Ethyl tertiary-butyl ether

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

Methyl tert-Butyl Ether

Methylene Chloride

Naphthalene

n-Butylbenzene

n-Propylbenzene

sec-Butylbenzene

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether

0.0570

0.0607

0.0565

1.34

0.0573

0.0556

0.325

0.0633

0.313

0.0611

0.0582

0.330

0.313

0.0610

0.0631

0.0600.

0.0655

0.0575

0.0661

0.0643

0.0661

0.0597

0.0680

0.0616

0.0616

0.0688

0.0606

0.0603

0.0672

0.0659

0.0711

0.0650

0.0620

0.0595

0.0479

0.0552

0.0641

0.0648

0.0577

0.0587

0.0644

0.0623

0:05%

0.0608

0.0587

0.0059

0.0059

0.0059

0.118

0.0059

0.0059

0.0588

0.0059

0.0588

0.0059

0.0059

0.0588

0.0588

0.0059

0.0059

0.0059

0.0059

0.0059

0.0118

0.0059

0.0059

0.0059

0.0118

0.0059

0.0118

0.0059

0.0059

0.0059

0.0059

0.0118

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0294

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

0.0059

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

0.05882

0.05882

0.05882

1.176

0.05882

0.05882

0.2941

0.05882

0.2941

0.05882

0.05882

0.2941

0.2941

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0293

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0022
ND

ND

ND

ND

ND

ND

ND'

97

103 

% 

114

97 

95 

111 
108 

106

104

99 

112 
%
104 

107 

102 
111
98 

112 
109 

112 
101 
116.

105 

105 

117 

103 

102 

114 

112 

121 

111
105 

101 
81 

94 

109

106 

98

100 

109 

106 

101 

103 

100

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.1
0.7

1
1
4

0.9

2
2
10

0.04

0.4

3

4

0.7

2
1
2
2
1
1

0.7

3

1
2
2
2

0.2
3

3

3 

2 
1 
1
4 

3

0.6
0.3

1
3

0.9

0.4

0.8
0.2

0.4

0.9

30

30

30

20
30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

i
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

t.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Tetrachloroethene

Tetrahydrofuran

Toluene

trans-l,2-Dich!oroethene

trans-l,3-Dichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluoro benzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

0.0574 0.0059 mg/kg dry

0.0659 0.0059 mg/kg dry

0.0623 0.0059 mg/kg dry

0.0614 0.0059 mg/kg dry

0.0584 0.0059 mg/kg dry

0.0612 0.0059 mg/kg dry

0.0685 0.0059 mg/kg dry

0.0727 0.0118 mg/kg dry

0.0576 0.0059 mg/kg dry

0.118 0.0118 mg/kg dry

0.0671 mg/kg dry

0.0559 mg/kg dry

0.0666 mg/kg dry

0.0582 mg/kg dry

8082 Polychlorinated

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.05882

0.1176

0.05882

0.05882

0.05882

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.05882

Biphenyls (PCB)

98 

112 
106 

104

99 

104 

116 

124

98

100 
114 

95 

113

99

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

5

2
0.08

0.8
0.4

2
1
4

1
3

30

30

30

30

30

30

30

30

30

30

CK01913 - 3540

Blank

Arodor 1016 

Arodor 1221 

Arodor 1232 

Arodor 1242 

Arodor 1248 

Arodor 1254 

Arodor 1260 

Arodor 1262 

Arodor 1268

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0210

0.0206

0.0192

0.0203

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

84

82

77

81

30-150

30-150

30-150

30-150

LCS

Arodor 1016 

Arodor 1260

0.458

0.401

0.0500

0.0500

mg/kg wet 0.5000

mg/kg wet 0.5000

92

80

40-140

40-140

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2CJ

0.0219

0.0235

0.0210

0.0212

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

88
94

84

85

30-150

30-150

30-150

30-150

LCS Dup

Arodor 1016

L1260

0.471

0.406

0.0500

0.0500

mg/kg wet 0.5000

mg/kg wet 0.5000

94

81

40-140

40-140

50

50

Decachlorobiphenyl mg/kg wet
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. bimgmm

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRl Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8082 Polychlorinated Biphenyls (PCB)

Batch 0(01913 - 3540

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0220

0.0209

0.0215

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

88
83

86

30-150

30-150

30-150

Matrix Spike Source: 1011296-02

Aroclor 1016 

Arodor 1260

0.815

0.497

0.0588

0.0588

mg/kg dry 0.5882

mg/kg dry 0.5882

ND

ND

139

85

40-140

40-140

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0263

0.0262

0.0229

0.0239

mg/kg dry 0.02941

mg/kg dry 0.02941

mg/kg dry 0.02941

mg/kg dry 0.02941

89

89

78

81

30-150

30-150

30-150

30-150

Matrix Spike Dup Source: 1011296-02

Aroclor 1016 

Aroclor 1260

0.843

0.494

0.0585

0.0585

mg/kg dry 

mg/kg dry

0.5853 ND

0.5853 ND

144

84

40-140

40-140

3

0.6

50

50

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0246 mg/kg dry 0.02927 84 30-150

0.0246 mg/kg dry 0.02927 84 30-150

0.0239 mg/kg dry 0.02927 82 30-150

0.0251 mg/kg dry 0.02927 86 30-150

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Blank

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dichlorobenzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- T richlorophenol

2.4- Dichlorophenol

2.4- Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthatene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol

3,3 '-Dichlorobenzidine 

3+4-Methylphenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch QC02225 - 3546
3- Nitroaniiine

4,6-Dinitro-2-Methylphenol

4- Bromophenyf-phenyl ether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chloro-phenyl-phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

^^^nyrene
B^J^fluoranthene
Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzoic Acid

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-chloroisopropyl)Ether

bis(2-Ethylhexyl)phthalate

Butyl benzylphthalate

Carbazole

Oirysene

Oibenzo(a,h)Anthracene

Dibenzofuran

Diethytphthalate

Dimethylphthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

lndeno(l,2,3-cd)Pyrene

Isophorone

Naphthalene

*n< 
inlimethylamine

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.333

1.67

0.333

0.333

0.667

0.333

0.333

1.67

0.333

0.333

0.667

0.667

0.333

0.333

0.333

0.167

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.167

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dich!orobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

ND

ND

ND

ND

ND

ND

ND

2.07

3.79

3.37

2.22
3.51

2.25

3.39

2.59

0.333

0.333

1.67

0.333

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

5.000

5.000

3.333

5.000

3.333

5.000

3.333

62

76

67

67

70

67

68 
78

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

LCS

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dichlorobenzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- T richlorophenol

2.4- Dichlorophenol

2.4- Dimethylphenol

2.4- Dinitropheno!

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichlorobenzidine 

3+4-Methylphenol

3- Nitroanillne

4.6- Dinitro-2-Methylphenol

4- Bromophenyl-phenyl ether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chloro-phenyl-phenyl ether 

4-Nitroaniline 

4-Nitrophenol

2.82

2.76

2.75

2.76 

2.66 

2.95 

2.94 

3.07 

2.86 

2.72 

2.74 

3.13 

2.98 

2.52 

2.72 

2.86 

2.68 

2.82

2.89 

2.49

5.97 

2.76 

3.05

2.97

2.90 

2.09 

3.03 

3.02 

2.88

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

0.333

0.333

0.667

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3!333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3:333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

6.667

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

185 Frances Avenue, Cranston, Rl 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

85 

83 

83 

83 

80 

88 
88 
92

86 
82 

82 

94

89 

76 

82 

86 
80

85 

87 

75

90 

83 

92 

89 

87 

63

91 

91

86

Fax: 401-461-4486
♦ Service

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

http://www.ESSLaboratorv.com

Page 34 of 46



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Acenaphthene

Acenaphthylene

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)f1uoranthene

Benzo(g;h;i)perylene

Benzo(k)fluoranthene

Benzoic Acid

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

|^^^Aroisopropyl)Ether'
S^^^lhexyOphthalate
Butyl benzylphthalate

Carbazole

Chrysene

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Di-n-butylphthalate

Di-n-octyiphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Kexachloroethane

Indeno(l,2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachloropheno!

Phenanthrene

Phenol

Pyrene

■: l,2-Dichlorobenzene-d4

3.02

2.74 

2.85 

2.30 

3.11 

2.70 

3.15 

3.17

3.08

3.09 

3.23 

1.91 

2.79

2.59 

2.97 

2.76

3.01

3.07 

2.96-

3.13

3.27

2.88
3.02 

2.95 

2.94 

3:07 

2.94 

3.15 

3.06 

2.68
2.27 

2.46

3.21

2.13

2.75

2.60 

2.51 

2.67

3.03

3.08 

3.02

2.28 

3.33

2.22
2.64

0.333

0.333

0.667

0.667

0.333

0.333

0333

0.167

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.167

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3:333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

91 

82

85 

69 

93 

81 

95 

95

92

93

97 

57 

84 

78

89 

83

90 

92 

89

94

98

86
91 

89 

88
92 

88
95 

92 

80 

68
74

96 

64 

82

78

75 

80

91

92 

91 

68 
100 
67

79

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

40-140

30-130

40-140

40-140

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486

Dependability 4 Quality 4 Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol*d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluoropheno! 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

4.78

4.34

2.82

3.98

2.76

4.22

3.19

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

5.000

5.000

3.333

5.000

3.333

5.000

3.333

96

87

85

80

83

84 

96

30-130

30-130

30-130

30-130

30-130

30-130

30-130

LCS Dup

1.1- Biphenyl 2.85

1.2.4- Trichlorobenzene 2.57

1.2- Dichlorobenzene 2.52

1.3- Dichlorobenzene 2.49

1.4- Dichlorobenzene 2.42

2,3,4,6-Tetrachlorophenol 2.87

2.4.5- Trichlorophenol 2.84

2.4.6- T richlorophenol 3.20

2.4- Dichlorophenol 2.79

2.4- Dimethylphenol 2.66

2.4- Dinitrophenol 2.53

2.4- Dinltrotoluene 2.98

2.6- Dinitrotoluene 3.00

2-Chloronaphthalene 2.56

2-Chlorophenol 2.50

2-Methylnaphthalene 2.77

2*Methylphenol 2.52

2-Nitroaniline 2.80

2- Nitrophenol 2.79

3,3 '-Dichlorobenzidine 2.59

3+4-Methylphenol 5.59

3- Nrtroaniline 2.77

4.6- Dinrtro-2-Methylphenol 2.97

4- Bromophenyl-phenylether 3.06

4-Chloro-3-Methy!phenol 2.90

4-Chloroanlline 2.39

4-Chloro-phenyl-phenyl ether 3.27

4-Nitroaniline 3.07

4-Nitrophenol 2.77

Acenaphthene 3.05

Acenaphthylene 2.80

Acetophenone 2.71

Aniline 2.15

Anthracene 3.22

Azobenzene 2.80

Benzo(a)anthracene 3.32

Benzo(a)pyrene 3.44

185 Frances Avenue, Cranston, RI

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

0.333

0.333

0.667

0.333

0.333

1.67

0.333

0.333

0.667

0.667

0.333

0.333

0.333

0.167

02910-2211 Tel:

Dependability

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

nig/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet, 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

401-461-7181

♦ Quality

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3:333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

6.667

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

85 

77 

76

75 

73

86 
85

96 

84 

80

76

89

90

77

75

83

76

84 

84

78 

84 

83 

89 

92 

87 

72 

98 

92

83

91

84 

81 

65

97 

84 

100 
103

Fax: 401-461-4486

♦ Service

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

http://www.

1
7

9

10 
9 

3

3

4 

2 
2
8
5

0.6
2
9

3

6 
1
4 

4

7

0.5

3

3

0.2
13

8 
2
4

0.8
2
5

7

3

4

5

8

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Benzo(b)fluoranthene 

Benzo(g,h,i)pery1ene 

Benzo(k)fluoranthene 

Benzoic Add 

Benzyl Alcohol

bis(2-Qilonoethoxy)methane

bis(2-ChlonDethyl)ether

bis(2-chloroisopropyl)Ether

bis(2-Ethylhexyl)phthalate

Butyl benzylphthalate

Carbazole

Chrysene

Dibenzo(a,h)Anthracene

Dibenzofuran

Diell^ohthalate

^^^Rihthalate
I^^P^Iphthalate
Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachloro benzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

lndeno(l,2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5

aPhenol-d6

p-Terphenyl-dl4 

i

3.47

3.24

3.19

1.72

2.52

2.65

2.66

2.46 

3.06 

3.06

2.96

3.22 

3.35 

2.89 

2.94 

3.00

2.98

3.26

2.99

3.12 

3.00 

2.58 

2.18

2.27

3.30 

2.14 

2.68 

2.49

2.30 

2.56 

3.11

2.97 

3.05

2.13 

3.42

2.13

2.47 

4.76 

3.86 

2.81 

3.66 

2.62

3.98

3.23

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.167

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

5.000

5.000

3.333

5.000

3.333

5.000

3.333

104

97

96 

52
76 

80 

80

74 

92

92

89

97 

101

87

88
90

89

98

90

94 

90

78 

65 

68
99 

64 

81

75 

69

77

93 

89 

92 

64 

102 
64 

74

95 

77 

84 

73

79

80 

97

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

40-140

30-130

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

12
5 

1
11
10
2
11
12
2

0.3

0.2

3

3

0.4

3 

1 
2
6 
2 
1 
2
4 

4 

8
3

0.7

2
4 

9 

4 

3 

3 

1 
7

3

4

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

spike Source; 1011296-02

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dichlorobenzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- Trichlorophenol

2.4- Dichlorophenol

2.4- Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dlnitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methytnaphthalene 

2-Methylphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichlorobenzidine 

3+4-Methylphenol

3- Nitroaniline

4.6- Dinitro-2-Methylphenol

4- Bromophenyi-phenyl ether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4Chloro-phenyl-phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

8enzo(k)fluoranthene

Benzoic Acid

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Ch!oroethyl)ether

bis(2-chloroisopropyl)Ether

2.29

2.12

1.95

2.00

1.92

2.53

2.38

2.46 

2.27 

2.16 

1.87 

2.61 

2.49 

2.09 

1.97 

2.20 

2.02

2.47 

2.21 

2.49 

4.32

2.48 

2.55

2.49

2.39 

1.94 

2.45 

2.73 

2.78 

2.49

2.24 

2.03 

1.94 

2.65 

2.22 

2.91 

2.84 

2.89 

2.57 

2.73 

ND 

2.08 

2.17

2.25

2.01

0.392

0.392

0.392

0.392

0.392

1.96

0.392

0.392

0.392

0.392

1.96

0.392

0.392

0.392

0.392

0.392

0.392

0.392

0.392

0.785

0.785

0.392

1.96

0.392

0.392

0.785

0.392

0.392

1.96

0.392

0.392

0.785

0.785

0.392

0.392

0.392

0.196

0.392

0.392

0.392

1.96

0.392

0.392

0.392

0.392

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

rng/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kgdry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

7.843

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

58

54

50

51

49 

64 

61

63 

58

55

48 

67

64 

53

50

56

52 

63

56 

63 

55 

63

65 

63 

61

49 

62

70

71 

63

57

52

50 

67 

57 

74

72 

74 

65 

70

53 

55 

57

51

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486
Dependability ♦ Quality ♦ Service

http://www.ESSLaboratorv.com

Page 38 of 46



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

bis(2-Ethylhexyl)phthalate 

Butyl benzylphthalate 

Carbazole 

Chrysene

Dlbenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Oimethylphthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

^^^voethane
S^Bp,2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nftrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Ch!orophenol-d4 

Surrogate: 2-Fluoioblphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

2.56

2.57 

2.61 

2.75 

2.75 

2.38 

2.60 

2.52 

2.52 

2.62 

2.63 

2.60 

2.47

2.03 

1.84 

1.74

2.69

1.69 

2.13 

2.02 

1.87

2.04 

2.52 

2.60 

2.56 

1.83 

2.72 

1.66 

1.95 

4.11 

3.16 

2.35 

3.21 

2.18 

3.27 

2.71

0.392

0.392

0.392

0.196

0.196

0.392

0.392

0.392

0.392

0.392

0.392

0.392

0.1%
0.392

1.96

0.392

0.392

0.392

0.392

0.392

0.392

0.392

0.392

1.96

0.392

0.392

0.392

1.96

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

3.922

5.882

5.882

3.922

5.882

3.922

5.882

3.922

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

65

65 

67 

70 

70 

61

66 
64 

64 

67

67 

66
63 

52

47 

44

68 
43 

54 

52

48 

52

64 

66
65 

47

69 

42 

50

70 

54 

60 

54 

56 

56 

69

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

40-140

30-130

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

Matrix Spike Dup Source: 1011296-02

1,1-Biphenyl 

1,2,4-Trichlorobenzene 

1,2 -Dichlorobenzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol 

2^^^nlorophenol 
3^^^nlorophenol

2.45

2.26

2.21

2.31

2.18

2.61

2.53

2.67

0.374

0.374

0.374

0.374

0.374

1.88

0.374

0.374

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

ND

ND

ND

ND

ND

ND

ND

ND

65

60

59

62

58

70 

68
71

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

7 

6
13

14 

13 

3 

6
8

30

30

30

30

30

30

30.

30
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546
2.4- Dichlorophenol

2.4- Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichloro benzidine 

3+4-Methylphenol

3- Nitroaniline

4.6- Dinitro-2-Methylphenol

4- Bromophenyl-phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chloro-phenyl-phenyl ether 

4-Nitroaniline 

4-Nitropheno!

Acenaphthene

Acenaphthylene

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzoic Acid

Benzyl.Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-chloroisopropyl)Ether

bis(2-Khylhexyl)phtha!ate

Butyl benzylphthalate

Carbazole

Chrysene

D|benzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

2.41

2.29

2.23 

2.76

2.55

2.24 

2.21 
2.41 

2.23 

2.54 

2.35

2.45 

5.03 

2.51 

2.60 

2.61 

2.54 

1.99 

2.54 

2.75 

2.72 

2.61 

2.39

2.46 

2.15 

2.71 

2.33 

2.91 

2.81 

2.96 

2.38 

2.82 

0.670 

2.31 

2.33 

2.45 

2.28

2.59

2.56

2.60 

2.75 

2.61 

2.49 

2.66 

2.62

0.374

0.374

1.88

0.374

0.374

0.374

0.374

0.374

0.374

0.374

0.374

0.750

0.750

0.374

1.88

0.374

0.374

0.750

0.374

0.374

1.88

0.374

0.374

0.750

0.750

0.374

0.374

0.374

0.188

0.374

0.374

0.374

1.88

0.374

0.374

0374

0.374

0.374

0.374

0.374

0.188

0.188

0.374

0.374

0.374

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry 

mg/kg dry

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

7.493

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

3.747

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

64

61

60

74 

68 
60 

59

64 

59 

68
63

65 

67

67

69

70

68 

53 

68 

73 

73 

70

64

66 
57

72 

62

78

75

79

64 

75 

18 

62 

62

65 

61

69 

68
70

73

70 

67

71 

70

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40rl40

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

6
6
18

5 

2
7 

11
9

10 
3

6 
2
15

1
2
5

6
3

4

0.9

2
5

6 
19 

10 
2 

5

0.1

0.9

2

8
4

200

11
7

8 

13 

1

0.4

0.2

0.1

5 

5

3

4

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

D+, M-
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.
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CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

2.56 

2.79

2.64 

2.75 

2.59

2.29

1.98

3.12 

2.55 

1.86 

2.31

2.26 

2:23 

2.22

2.61 

2.63

2.61

2.05 

2.71

1.96 

2.17 

4.08 

3.40 

2.42 

3.54 

2.33 

3.51 

2:62

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.188 mg/kg dry 3.747

0.374 mg/kg dry 3.747

1.88 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

1.88 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

0.374 mg/kg dry 3.747

1.88 mg/kg dry 3.747

mg/kg dry 3.747

mg/kg dry 5.620

mg/kg dry 5.620

mg/kg dry 3.747

mg/kg dry 5.620

mg/kg dry 3.747

mg/kg dry 5.620

mg/kg dry 3.747

8270C(SIM) Polynuclear Aromatic Hydrocarbons

30 

30 

30 

30 

30 

30 

30

30 D+

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30

58 30-130

73 30-130

60 30-130

65 30-130

63 30-130

62 30-130

63 30-130

70 30-130

Di-n-butylphtha!ate 

Di-n-octylphthalate 

Fluoranthene 

Fiuorene

Hexachloro benzene 

Hexachlorobutadiene 

Hexachlorocydopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodimethylamine 

N-Nitroso-Di-n-Propytamine 

N-nitrosodiphenylamine 

krophenol 

nrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorot>enzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-F1uorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

ND 68

ND 74

ND 71

ND 73

ND 69

ND 61

ND 53

ND 83

ND 68

ND 50

ND 62

ND 60

ND 59

ND 59

ND 70

ND 70

ND 70

ND 55

ND 72

ND 52

40-140 1 

40-140 6 

40-140 0.4 

40-140 6 

40-140 5 

40-140 12 

40-140 7 

40-140 57 

40-140 5 

40-140 10 

40-140 8 

40-140 11 

40-140 17 

40-140 8 

40-140 4 

.30-130 1 

40-140 2 

30-130 11 

40-140 0.4 

40-140 17

Batch 0(02225 - 3546

Blank

1,1-Biphenyl

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Ih)Anthracene 

Tiene

M.
FluMffiteni

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0.017

0:017

0.017

0.017

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Batch 0(02225 - 3546

Fluorene

Indeno(l,2,3-cd)Pyrene

Naphthalene

Phenanthrene

Pyrene

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluoro biphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl4

ND

ND

ND

ND

ND

2.31

2.03

2.01

2.53

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

mg/kg wet 3.333

mg/kg wet 3.333

mg/kg wet 3.333

mg/kg wet 3.333

Classical Chemistry

69

61

60

76

30-130

30-130

30-130

30-130

Batch CK02205 - TCN Prep___________________________________________________________________

Blank

Total Cyanide ND 1.00 mg/kg wet

LCS

Total Cyanide

LCS____________________________________________________________________________________________________________________________________________________

Total Cyanide 19.7 1.00 mg/kg wet 20.06 98 90-110

LCS Pup ___________________________________________________________________________________________________________________________________________________________

Total Cyanide 19.9 1.00 mg/kg wet 20.06 99 90-110 1 20

Duplicate Source: 1011296-02

Total Cyanide 0.29 1.12 mg/kg dry 0.33 12 20

Matrix Spike___________Source: 1011296-02__________________________________________________________________________________________________ __________________

Total Cyanide 11.0 1.13 mg/kg dry 11.36 0.33 94 75-125

mg/kg wet 90-110
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Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

U

MT

M-

D+

D

BT

ND
dry

RPD
MDL
MRL
I/V
F/V

§
1

2
3
Avg

NR

DL

Notes and Definitions

Analyte included in the analysis, but not detected

Due to high target values, matrix spike compound(s) is masked (MT).

Matrix Spike recovery is below lower control limit (M-).

Relative percent difference for duplicate is outside of criteria (D+).

Diluted.

Benzidine tailing factor >2.

Analyte NOT DETECTED above the detection limit (LOD for DoD Reports)
Sample results reported on a dry weight basis
Relative Percent Difference
Method Detection Limit
Method Reporting Limit
Initial Volume

Final Volume
Subcontracted analysis; see attached report
Range result excludes concentrations of surrogates and/or internal standards eluting in that range.

Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.
Results reported as a mathematical average.

No Recovery 
Limit of Detection 
Calculated Analyte 
Limit of Quantitation 
Detection Limit
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011296

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) 
A2LA Accredited: Testing Cert# 2864.01 

http://www.a2la.org/scoDeDdf/2864-01 .pdf

Rhode Island Potable and Non Potable Water: LAI00179 
http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750 
http://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/out state.pdf

Maine Potable and Non Potable Water: RI0002 
http://www.maine.gov/dep/blwQ/topic/vessel/lab list.pdf

Massachusetts Potable and Non Potable Water: M-RI002 
http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424 
httD://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313 
http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301
http://www.mde.state.md.us/assets/document/WSP labs-2009aor20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: R1002 
http://www.ni.gov/dep/oaa/certlabs.htm

Pensylvania Potable and Non Potable Water, Solid and Hazardous Waste: 68-01752 
http://files.deD.state.pa.us/RegionalResources/Labs/LabsPortalFiles/2009-0911 accredited laboratories.pdf

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01 
Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry) 

http://www.A2LA.org/dirsearchnew/newsearch.cfin

CPSCID# 1141
Lead Paint, Lead in Children's Metals Jewelry 
http://www.cpsc.gov/cgi-bin/labapplist.asDx

185 Frances Avenue, Cranston, RJ 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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Sample and Cooler Receipt Checklist

Client: AECOM - ESS 
Client Project ID:

•w
Shipped/Delivered Via: Client

is to be checked upon receipt:

ESS Project ID: 10110296 
Date Project Due: 11/25/10 
Days For Project: 5 Day

Attachment B 
SOP 10 0001

1. Air Bill Manifest Present?

Air No.:

2. Were Custody Seals Present?

3. Were Custody Seals Intact?

4. Is Radiation count < 100 CPM?

5. Is a cooler present?

Cooler Temp: 4.0

Iced With: Icepacks

6. Was COC included with samples?

7. Was COC signed and dated by client?

8. Does the COC match the sample

9. Is COC complete and correct?

No

No

N/A

Yes

Yes

Yes

Yes

Yes

Yes

10. Are the samples properly preserved!

11. Proper sample containers used?

12. Any air bubbles in the VOA vials?

13. Holding times exceeded?

14. Sufficient sample volumes?

15. Any Subcontracting needed?

16. Are ESS labels on correct containers?

17. Were samples received intact?

ESS Sample IDs:

Sub Lab:

Analysis:

TAT:

18. Was there need to call project manager to discuss status? If yes, please explain.

Who was called?: By whom?,

Sample Number Properly Preserved Container Type # of Containers Preservative

1
1
1
2
2
2
3
3

Completed By: 

Reviewed By:_

flL

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

40 ml-VOA 
40 ml - VOA 
8 oz Soil Jar 
40 ml - VOA 
40 mi - VOA 
8 oz Soil Jar 
40 ml - VOA 
40 ml-VOA 
8 oz Soil Jar 
40 ml - VOA

Date/Time:

Date/Time:

MeOH
other
NP

MeOH
other
NP

MeOH
other
NP

MeOH
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ESS Laboratory
Division ofThielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI 02910-2211 
Tel. (401) 461-7181 Fax (401) 461-4486 
www.esskboratory.com

CHAIN OF CUSTODY
Turn Time

Page of__
/•'Standard Other

If faster than 5 days, prior approval by laboratory is required #. 

State where samples were collected from: '

MA / RI ) CT NH NJ NY ME Other_____

Is this project for any of the following:

MA^MCP_____^Nav^__^^^USACEOther

Reporting Limits ESS LAB PROJECT ID

Electronic Deliverable X Yes _____No

Format! Excel /•'. Access./' PDF Other

Co. Name

Contact Person

Project #

Address

Project Name (20 cbi. or less)

..A'. •

City / •, ' ... State t. i /. /-v

Telephone fTj ■’( ■: T .

\i'
ESS LAB 

Sample#

Date

Fax #

Collection

Time

PO#

Email Address

Sample Identification (20 char, or ir«) 2 ^
£

£

Write Required Analysis

v3°

3

,-b

h

Container Type: P-Poly G-Glass S-Sterilc V-VQA | Matrix: S-Soil SD-Solid D-Sludge WW-MKiste Water GW-Ground Water SW-Surface Water. DW-Drinking W.uer O-Qil W-Wipes F-Fihers

Cooler Present , Yes _____No

Seals Intact _____ Yes _____ No NA:

Cooler Temp:

Internal Use Only

. .
[-'\] Pickup' . - •

( ] Technicians

Preservation Code: I - NP, 2- HC1, 3- HtSOa, 4- HNOi, 5- NaOH, 6- MeOH, 7- Asorbic Acid, 8- ZnAct, 9-

Sampled by: . \ 1.

Comments^/./:; ';
•:-:V v i— •••'’ '•

tv -1 '■ • */ ■■ ■ ■}" )

Relinquished by: (Signature)

Relinquished by: (Signature)

Datc/Time

Datc/Time

Received 'by :' (Signatu rej ? 

Received by: (Signature)

,. / IJ>atc/Timc

"y-l" \j >r>;
Datc/Timc

MA-MCP, client acknowledges samples were collected V

Relinquished by: (Signature)

Relinquished by: (Signature)

Datc/Timc

Date/Time

Received by: (Signature)

Received by: (Signature)

Date/Time

Date/Time

Please fax all chan hain of Custody in writing.
1 I ah Crmv ?

-m

r-t;—. i>„



Division of Thielsch Engineering, Inc.

ESS Laboratory BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Scott Wozniakowski 

AECOM Environment - ENSR 

2 Technology Park Drive 

Westford, MA 01886

RE: BASF - Cranston RI (60163799.1)

ESS Laboratory Work Order Number: 1011299

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department.

Laurel Stoddard 

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com
Dependability Quality Service

Page 1 of 34



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

SAMPLE RECEIPT

The following samples were received on November 19, 2010 for the analyses specified on the enclosed Chain of Custody 

Record.

Lab Number

1011299-01

1011299-02

1011299-03

1011299-04

1011299-05

1011299-13

SamnleName

SD-2R-A-2

SD-2R-B-2

SD-2R-A-1

SD-2R-B-1

SD-2R-C-1

SD-ll-A-1

Matrix Analysis

Soil 8082

Soil 8082

Soil 8082

Soil 8082

Soil 8082

Soil 6010B, 7841, 8082, 8260B Low, 8270C, 8270C

SIM, 9014

This data package duplicated in 
Attachment D to present SD-2R 
sample data.

185 Frances Avenue, Cranston, R1 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

PROJECT NARRATIVE

8082 Polychlorinated Biphenyls (PCB)
1011299-01 Surrogate recovervtiesl diluted below the MRL (SD).

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

1011299-02 Surrogate recovervtiesl diluted below the MRL CSDl.

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

1011299-03 Surrogate recovervtiesl diluted below the MRL (SD).

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

1011299-04 Surrogate recovervtiesl diluted below the MRL (SD1.

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

8270C(SIM) Polynuclear Aromatic Hydrocarbons

■
209-CCV1 Benzidine tailing factor >2.

ter observations noted.

End of Project Narrative.

DATA USABILITY LINKS

Definitions of Quality Control Parameters 

Semivolatile Organics Internal Standard Information 

Semivolatile Organics Surrogate Information 

Volatile Organics Internal Standard Information 

Volatile Organics Surrogate Information 

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality

Fax:401-461-4486 

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

i.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-A-2

Date Sampled: 11/19/10 09:50

Percent Solids: 45

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results fMRLl
ND (11.1)

ND (11.1)

ND (11.1) 

187(11.1)

ND (11.1)

ND (11.1)

Limit DF

100

100
100

100

100
100

Analyzed Sequence Batch
11/24/10 12:46 CK02334

11/24/10 12:46 CK02334

11/24/10 12:46 CK02334

11/24/10.12:46 CK02334

11/24/10 12:46 CK02334

1.1/24/10 12:46 CK02334

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%
%
%
%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-B-2

Date Sampled: 11/19/10 09:50

Percent Solids: 65

Initial Volume: 20.1

Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analvte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (1.53)

ND (1.53)

ND (1.53) 

16.5(1.53)

ND (1.53)

ND (1.53)

Limit DF

20

20

20

20

20
20

Analyzed Sequence Batch
11/24/10 17:20 CK02334

11/24/10 17:20 

11/24/10 17:20 

11/24/10 17:20 

11/24/10 17:20 

11/24/10 17:20

CK02334

CK02334

CK02334

CK02334

CK02334

t: Decachlorobiphenyl 

: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recoveiy

%
%
%
%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-A-1

Date Sampled: 11/19/10 09:44

Percent Solids: 51

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL1
ND (4.90)

ND (4.90)

ND (4.90)

95.0 (4.90)

ND (4.90)

ND (4.90)

Limit DF
50

50

50

50

50

50

Analyzed Sequence Batch
11/24/10 17:02 CK02334

11/24/10 17:02 CK02334

11/24/10 17:02 CK02334

11/24/10 17:02 CK02334

11/24/10 17:02 CK02334

11/24/10 17:02 CK02334

Surrogate: Oecachtorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xyfene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%
%
%
%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-B-1

Date Sampled: 11/19/10 09:44

Percent Solids: 70

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-04

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML

Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL1
ND (1.43)

ND (1.43)

ND (1.43)

17.1 (1.43)

ND (1.43)

ND (1.43)

Limit DF

20

20

20

20

20
20

Analyzed Sequence Batch
11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

: Decachlorobiphenyl 

Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%
%
%
%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-C-1

Date Sampled: 11/19/10 09:44

Percent Solids: 91

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-05

Sample Matrix: Soil

Units: mg/kg diy

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (0.0549)

ND (0.0549)

ND (0.0549)

0.578 (0.0549)

ND (0.0549)

ND (0.0549)

Limit DF

1

1
1
1

1
1

Analyzed Sequence Batch
11/24/10 13:07 CK02334

11/24/10 13:07 

11/24/10 13:07 

11/24/10 13:07 

11/24/10 13:07 

11/24/10 13:07

CK02334

CK02334

CK02334

CK.02334

CK.02334

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

74%

68%
86%
79%

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181 Fax: 401 -461 -4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

i.

mmorator^

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-11 -A-1 

Date Sampled: 11/19/10 08:35 

Percent Solids: 84

ESS Laboratory Work Order: 1011299 

ESS Laboratory Sample ID: 1011299-13 

Sample Matrix: Soil 

Units: mg/kg dry

3050B/6000/7000 Total Metals

Analyte
Cadmium

Copper

Lead

Thallium

Zinc

Results (MRL1
ND (0.40)

3.0 (2.0)

ND (4.0)

ND (0.99)

21.1 (2.0)

Method Limit DF Analyst Analyzed I/V
6010B 1 SVD 11/22/10 23:15 2.97

6010B 1 SVD 11/22/10 23:15 2.97

6010B 1 SVD 11/22/10 23:15 2.97

7841 5 SVD 11/23/10 18:43 2.97

6010B 1 SVD 11/22/10 23:15 2.97

F/V Batch
100 CK02217

100 CK.02217

100 CK02217 

100 CK02217 

100 CK02217

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. 6HTO0RAT0RV

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-11-A-l

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 6.6
Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1011299 

ESS Laboratory Sample ID: 1011299-13 

Sample Matrix: Soil 

Units: mg/kg dry 

Analyst: MD

5035/8260B Volatile Organic Compounds / Low Level

Analyte
Chlorobenzene

Toluene 

Xylene O 

Xylene P,M

Results (MRL) 
0.0338 (0.0045)

ND (0.0045)

ND (0.0045)

ND (0.0090)

Limit DF

1

l
1

1

Analyzed
11/23/10 0:18

11/23/10 0:18 

11/23/10 0:18 

11/23/10 0:18

Sequence
CTK0179

CTK0179

CTK0179

CTK0I79

Batch
CK02222

CK02222

CK02222

CK02222

Surrogate: l,2-Dich!oroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

%Recovery

114%

92%

112%
97%

Qualifier Limits

70-130

70-130

70-130

70-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality

Fax: 401-461-4486 

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-11 -A-1

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-13

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results 1MRL1
ND (0.0595)

ND (0.0595)

ND (0.0595)

0.158 (0.0595)

ND (0.0595)

ND (0.0595)

Limit DF

1
Analyzed Sequence Batch

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK.02334

Decachlorobiphenyl 

: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery 

81 % 

96% 

86% 
83%

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486

Dependability ♦ Quality ♦ Service
http://www.ESSLaboratorv.cotn
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-11-A-l

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 15.2
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-13

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/22/10 16:00

8270C Semi-Volatile Organic Compounds

Batch
CK02225

CK02225 

CK.02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol*d4 

Surrogate: 2-Fluorobipheny! 

Surrogate: 2-Fluonophenol 

Surrogate: Nitrobenzene*d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-d!4

%Recovery 

73 % 

87% 

78% 

77 % 

78% 

75% 

79% 

88%

Qualifier Limits

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

Analyte
1,2-Dichlorobenzene 

2-Methylnaphthalene 

4-Chloroaniline

Results (MRL1
ND (0.391)

ND (0.391)

ND (0.784)

Limit DF

1

1
1

Analyzed
11/22/10 22:11

11/22/10 22:11 
11/22/10 22:11

Sequence
CTK0182

CTK0182

CTK0182

185 Frances Avenue, Cranston, Rl 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston R1

Client Sample ID: SD-ll-A-1

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 15.2

Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-13

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 11/22/10 16:00

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Analvte
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

M«Ko(a,h)Anthracene 

^^Hthene 

Indeno( 1,2,3-cd)Pyrene 

Pyrene

Results (MRL)
ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

Limit DF

1
Analyzed
11/25/10 6:56

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56

Sequence
CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

Batch
CK02225

CK02225

CK02225

CK02225

CK02225

CK02225

CK02225

CK02225

CK02225

CK02225

CK.02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: N'itrobenzene-d5 

Surrogate: p-Terphenyl-dl4

%Recovery 

80% 

69% 

71 % 

84%

Qualifier Limits

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-11 -A-1 

Date Sampled: 11/19/10 08:35 

Percent Solids: 84

ESS Laboratory Work Order: 1011299 

ESS Laboratory Sample ID: 1011299-13 

Sample Matrix: Soil

Classical Chemistry

Analvte Results (MRL) Method Limit DF Analyst Analyzed Units Batch
Total Cyanide ND(1.15) 9014 1 EEM 11/22/10 1.1:50 mg/kg dry CK02205

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RJ ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

3050B/6000/7000 Total Metals

Batch CK02217 - 3050B

Blank

Cadmium

Copper

Lead

Thallium

Zinc

ND

ND

ND

ND

ND

0.50

2.5

5.0

0.25

2.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

LCS

Cadmium

Copper

Lead

Thallium

Zinc

106

69.2

153

170

265

1.70

8.5

17.0

41.9

8.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

110.0

74.70

152.0

171.0

299.0

96

93

101

99

89

80-120

80-120

80-120

80-120

80-120

LCS Dup

Cadmium

Thallium 

2nc

106 1.70 • mg/kg wet 110.0 96 80-120 0.008 20

68.8 8.5 mg/kg wet 74.70 92. 80-120 0.7 20

154 17.0 mg/kg wet 152.0 102 80-120 0.9 20

172 41.9 mg/kg wet 171.0 101 80-120 1 20

264 8.5 mg/kg wet 299.0 88 80-120 0.7 20

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Blank

1.1.1.2- Tetrachloroethane

1.1.1- Trichloroethane

1.1.2.2- Tetrachloroethane

1.1.2- Trichloroethane

1.1- Dichloroethane

1.1- Dichloroethene

1,1 -Dichloropropene

1.2.3- Trichlorobenzene

1.2.3- Trichloropropane

1.2.4- Trichlorobenzene

1.2.4- Trimethylbenzene

1.2- Dibromo-3-Ch!oropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloroproparte

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1 4-Dirhlnrohpri7pnp

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

i.

BALESbORATORV

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch 0(02222 - 5035

2,2-Dichloropropane

2-Butanone

2-ChlorotoIuene

2-Hexanone

4-Chlorotoluene

4-1 sopropyttoluene

4-Methyl-2-Pentanone

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chlorofonri

Chloromethane

ds-l,2-Dichloroethene

ds-l,3-Dichloropropene

Dibromochloromethane

Di bromomethane

Dichlorodifluoromethane

Diethyl Ether

Di-isopropyl ether

Ethyl tertiary-butyl ether

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

Methyl tert-Butyl Ether

Methylene Chloride

Naphthalene

n-Butyl benzene

n-Propyl benzene

sec-Butyl benzene

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tebrahydrofuran 

Toluene

trans-l,2-Dichloroethene

trans-l,3-Dichloropropene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0050

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-22U Tel: 401-461-7181 Fax: 401-461-4486

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Trichioroethene 

Vinyl Acetate 

Vinyl Oiloride 

Xylene 0 

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

ND

ND

ND

ND

ND

0.0524

0.0469

0.0516

0.0481

0.0050

0.0050

0.0100

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

105

94

103

96

70-130

70-130

70-130

70-130

LCS

l^^hlort

l^fSinorc

1',1,1,2-Tetrachloroethane 

1,1,1-Trichloroethane

1.1.2.2- Tetrachloroethane

1.1.2- T richloroethane 

fcloroethane

^^kroethene 

l^lflMoropropene

1.2.3- Trichlorobenzene

1.2.3- Trichloropropane

1.2.4- T richlorobenzene

1.2.4- T rimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyitoluene 

4-Methyl-2-Pentar»one 

Acetone

Benzene

Bromobenzene

Bromochloromethane
^j^^^loromethane

0.0471

0.0504

0.0454

0.0474

0.0486

0.0501

0.0509

0.0492

0.0481

0.0494

0.0494

0.0518

0.0485

0.0463

0.0490

0.0475

0.0499

0.0477

0.0486

0.0474

1.00

0.0505

0:0503

0.244

0.0489

0.242

0.0487

0.0484

0.246

0.226

0.0480

0.0487

0.0470

0.0494

0.0460

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100

0.0050

0.0050

0:0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0:0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

1.000
0.05000

0.05000

0.2500

0.05000

0.2500

0.05000

0.05000

0.2500

0.2500

0.05000

0.05000

0.05000

0.05000

0.05000

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality

94 

101 

91

95

97 

100 

102

98

96

99

99 

104

97

93

98 

95

100 

95

97

95 

100 

101 

101

98

98 

97 

97 

97

99

91

96

97

94 

99

92

Fax:401-461-4486

♦ Service

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

http://www.ESS Laboratory, com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

Batch CK02222 - 5035

5035/8260B Volatile Organic Compounds / Low Level

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

ds-l,2-Dichloroethene

ds-l,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Diethyl Ether

DHsopropyl ether

Ethyl tertiary-butyl ether

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

Methyl tert-Butyf Ether

Methylene Chloride

Naphthalene

n-Butyibenzene

n-Propyl benzene

sec-Butyi benzene

Styrene

tert-Butylbenzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

trans-l,2-Dichloroethene

trans-l,3-Dlchloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofiuorobenzene 

Surrogate: Dibromofluoromethane 

Sunogate: Toluene-d8

0.0481

0:0508

0.0498

0.0478

0.0511

0.0475

0.0480

0.0521

0.0493

0.0478

0.0478

0.0515

0.0516

0.0481

0.0461

0.0497

0.0496

0.0435

0.0486

0.0502

0.0487

0.0512

0.0511

0.0507

0.0506

0.0481

0.0457

0.0452

0.0507

0.0497

0.0474

0.0480

0.0492

0.0544

0.0550

0.0481

0.0993

0.0499

0.0489

0.0498

0.0483

0.0100

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.1000

0.05000

0.05000

0.05000

0.05000

96

102

100

96

102

95

96 

104 

99 

96 

96 

103 

103

96 

92

99 

.99 

87

97

100

97 

102 

102 

101 

101 

96 

91 

90 

101

99

95 

%

98

109

110

96

99

100 

98

100

97

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

LCS Dup

1.1.1.2- Tetrachloroethane 

1,1,1-Trichloroethane

1.1.2.2- Tetrachloroethane

0.0470

0.0507

0.0489

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181

Dependability ♦ Quality

94 

101 

98

Fax: 401-461-4486

♦ Service

70-130

70-130

70-130

0.3

0.6

7

25

25

25
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I
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ESS Laboratory
Division of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RJ ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

1.1.2- Trichloroethane

1.1- Dichloroethane

1.1- Dichloroethene

1.1- Dichloropropene

1.2.3- Trichlorobenzene

1.2.3- Trichtoropropane

1.2.4- Trichlorobenzene

1.2.4- T ri methyl benzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene 

1,3^^h lorobenzene 

^^^Aropropane 

l^^Pmoro benzene 

1,4-Dioxane

1- Chlorohexane

2.2- Dichloropropane

2- Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyltoluene 

4-Methy1-2-Pentanone 

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-l,2-Dichloroethene.

cis-l,3-Dichloropropene

Dibromochloromethane

Dibromomethane

•uoromethane 

er

0.0473

0.0488

0.0508

0.0514

0.0508

0.0464

0.0511

0.0504

0.0526

0.0487

0.0478

0.0492

0.0486

0.0507

0.0493

0.0490

0.0477

1.00

0.0500

0.0502

0.242

0.0501

0.246

0.0498

0.0495

0.249

0.210

0.0485

0.0493

0.0467

0.0496

0.0465

0.0485

0.0505

0.0511

0.0476

0:0498

0.0477

0.0464

0.0534

0.0489

0.0488

0.0485

0.0501

0.0518

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100

0.0050

0.0050

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0050

0:0050

0.0100

0.0050

0:0100

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

1.000

0.05000

0.05000

0.2500

0.05000

0.2500

0.05000

0.05000

0.2500

0.2500

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

95 

98 

102

103 

102 

93 

102 

101 

105

97

96

98

97 

101

99

98 

95

100 

100 

100

97 

100

98 

100

99 

99 

84 

97 

99 

93

99 

93

97 

101 

102 

95

100 

95 

93 

107

98 

98 

97 

100

104

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.3

0.4

2

1

3

4 

3 

2 

2

0.4

3

0.4

2

2

3

0.9

0.6

0.2

1

0.2

1

2

2

2

2

0:9

8

1

1

0.5

0.4

1

0.8

0.6

3

0.4

2

0.3

3

2

0.8

2

1

3

0.3

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

20

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461 -7181 Fax: 401 -461 -4486
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratoiy Work Order: 1011299

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Di-isopropyl ether 

Ethyl tertiary-butyl ether 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

Methyl tert-Butyl Ether 

Methylene Chloride 

Naphthalene 

n-Butylbenzene 

n-Propyl benzene 

sec-Butyl benzene 

Styrene

tert-Butylbenzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

trans-l,2-Dichloroethene

trans-l,3-Dichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Sunogate: Dlbromofluoromethane 

Surrogate: Toluene-d8

0.0488 0.0050 mg/kg wet 0.05000 98 70-130 1 25

0.0470 0.0050 mg/kg wet 0.05000 94 70-130 2 25

0.0493 0.0050 mg/kg wet 0.05000 99 70-130 0.8 25

0.0505 0.0050 mg/kg wet 0.05000 101 70-130 2 25

0.0443 0.0050 mg/kg wet 0.05000 89 70-130 2 25

0.0490 0.0050 mg/kg wet 0.05000 98 70-130 0.9 25

0.0494 0.0250 mg/kg wet 0.05000 99 70-130 2 25

0.0506 0.0050 mg/kg wet 0.05000 101 70-130 4 25

0.0513 0.0050 mg/kg wet 0.05000 103 70-130 0.2 25

0.0524 0.0050 mg/kg wet 0.05000 105 70-130 3 25

0.0523 0.0050 mg/kg wet 0.05000 105 70-130 3 25

0.0496 0.0050 mg/kg wet 0.05000 99 70-130 2 25

0.0496 0.0050 mg/kg wet 0.05000 99 70-130 3 25

0.0468 0.0050 mg/kg wet 0.05000 94 70-130 2 25

0.0460 0.0050 mg/kg wet 0.05000 92 70-130 2 25

0.0537 0.0050 mg/kg wet 0.05000 107 70-130 6 25

0.0486 0.0050 mg/kg wet 0.05000 97 70-130 2 25

0.0482 0.0050 mg/kg wet 0.05000 96 70-130 2 25

0.0482 0.0050 mg/kg wet 0.05000 96 70-130 0.5 25

0.0491 0.0050 mg/kg wet 0.05000 98 70-130 0.2 25

0.0562 0.0050 mg/kg wet 0.05000 112 70-130 3 25

0.0548 0.0100 mg/kg wet 0.05000 110 70-130 0.5 25

0.0479 0.0050 mg/kg wet 0.05000 96 70-130 0.5 25

0.0987 0.0100 mg/kg wet 0.1000 99 70-130 0.6 25

0.0509 mg/kg wet 0.05000 102 70-130

0.0485 mg/kg wet 0.05000 97 70-130

0.0497 mg/kg wet 0.05000 99 70-130

0.0482 mg/kg wet 0.05000 96 70-130

8082 Polychlorinated Biphenyls (PCB)

Batch CK02334 - 3540

Blank

Arodor 1016 

Arodor 1221 

Arodor 1232 

Arodor 1242 

Arodor 1248 

Arodor 1254 

Arodor 1260 

Arodor 1262 

Arodor 1268

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene

0.0195

0.0203

0.0198

mg/kg wet 

mg/kg wet 

mg/kg wet

0.02500

0.02500

0:02500

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461 -7181

Dependability Quality

78 

81

79

Fax: 401-461-4486

♦ Service

30-150

30-150

30-150
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8082 Polychlorinated Biphenyls (PCB)

Batch 0(02334 - 3540

Surrogate: Tetrachloro-m-xylene [2C] mg/kg wet

LCS

Aroclor 1016 

Arodor 1260

0.433

0.365

0.0500

0.0500

mg/kg wet 

mg/kg wet

0.5000

0.5000

87

73

40-140

40-140

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0188

0.0195

0.0197

0.0203

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

75

78

79 

81

30-150

30-150

30-150

30-150

LCS Dup

Arodor 1016 

Arodor 1260

0.460

0.400

0.0500

0.0500

mg/kg wet 0.5000

mg/kg wet 0.5000

92

80

40-140

40-140

50

50

Surrogate: Decachlorobiphenyl

k: Decachlorobiphenyl [2C]

:: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0207 mg/kg wet 0.02500 83 30-150

0.0214 mg/kg wet 0.02500 86 30-150

0.0208 mg/kg wet 0.02500 83 30-150

0.0216 mg/kg wet 0.02500 86 30-150

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Blank

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dichlorobenzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- Trichlorophenol

2.4- Dichlorophenol 

2;4-Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chtoronaphthalene 

2-Chloropheno! 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3'-Dichlorobenzidine 

3+4-Methyl phenol

m•2-Methylphenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality

Fax: 401-461-4486
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http ://www, ESS Laboratory .com

Page 21 of 34



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

4-Bromophenyl-phenylether ND

4-Chloro-3-Methylphenol ND

4-Ch!oroani!ine ND

4-Chloro-phenyl-phenyl ether ND

4-Nitroaniline ND

4-Nitrophenol ND

Acenaphthene ND

Acenaphthylene ND

Acetophenone ND

Aniline ND

Anthracene ND

Azobenzene ND

Benzo(a)anthracene ND

Benzo(a)pyrene ND

Benzo(b)fluoranthene ND

Benzo(g,h,i)perylene ND

Benzo(k)fluoranthene ND

Benzoic Add ND

Benzyl Alcohol ND

bis(2-Chloroethoxy)methane ND

bis(2-Chloroethyl)ether ND

bis(2-chloroisopropyl)Ether ND

bis(2-Ethylhexyl)phthalate ND

Butyl benzyfphthalate ND

Carbazole ND

Chrysene ND

Dtbenzo(a,h)Anthracene ND

Dibenzofuran ND

Diethylphthalate ND

Dimethylphthalate ND

Dl-n-butylphthalate ND

Di-n-octylphthalate ND

Fluoranthene ND

Fluorene ND

Hexachlorobenzene ND

Hexachlorobutadiene ND

Hexachlorocydopentadiene ND

Hexachloroethane ND

Indeno(l,2,3-cd)Pyrene ND

Isophorone ND

Naphthalene ND

Nitrobenzene ND

N-Nitrosodimethylamine ND

N-Nitroso-Di-n-Propylamine ND

N-nitrosodiphenylamine ND

185 Frances Avenue, Cranston, RI

0.333 mg/kg wet

0.333 mg/kg wet

0.667 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

1.67 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.667 mg/kg wet

0.667 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.167 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

1.67 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.167 mg/kg wet

0.167 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0;333 mg/kg wet

0.333 mg/kg wet

0.167 mg/kg wet

0.333 mg/kg wet

1.67 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

0.333 mg/kg wet

1-2211 Tel: 401-461-7181 Fax:401-461-4486
Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Sunogate: p-Terphenyl-dl4

ND

ND

ND

ND

ND

2.07

3.79

3.37

2.22

3.51

2:25

3.39

2.59

1.67

0.333

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

5.000

5.000

3.333

5.000

3.333

5.000

3.333

62

76

67

67

70

67

68 

78

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

LCS

l,l^tohenyl 

^^^Kiloro benzene 

l^^^Woro benzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2;3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- Trichlorophenol

2.4- Dichlorophenol

2.4- Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chioronaphthalene 

2-Chlorophenol 

2-Methyl naphthalene 

2-Methylphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichlorobenzidine 

3+4-Methyiphenol

3- Nltroaniline

4.6- Dinitro-2-Methylphenol

4- Bromophenyl-phenylether 

4-Oiloro-3-Methylphenol 

4-Chloroanillne 

4-Chloro-phenyt-phenyl ether 

4-Nitroaniline 

4-Nitrophenol

bene 

fiyiene

2.82

2.76

2.75

2.76 

2.66 

2.95 

2.94 

3.07 

2:86 

2:72 

2.74 

3.13 

2.98 

2.52 

2.72 

2.86 

2.68 

2.82

2.89 

2.49

5.97 

2.76 

3.05

2.97

2.90 

2.09 

3.03 

3.02 

2.88 

3.02 

2.74

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

0.333

0.333

0.667

0.333

0.333

1.67

0.333

0.333

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

6.667

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3:333

3.333

3.333

85 

83 

83 

83 

80 

88 

88 

92

86 

82 

82 

94

89 

76 

82 

86 

80

85 

87 

75

90 

83 

92 

89 

87 

63

91 

91

86 

91 

82

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461 -7181 Fax: 401 -461 -4486

Dependability ♦ Quality ♦ Service

httD://www.ESSLaboratorv.com

Page 23 of 34



ESS Laboratory
if Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzoic Add

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-chloroisopropyl)Ether

bis(2-Ethylhexyl)phthalate

Butyibenzylphthalate

Carbazole

Chrysene

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethyl phthalate

Dimethylphthalate

Di-n-butylphthalate

Di-n-octyiphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

Indeno(l,2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4

2.85

2.30

3.11

2.70

3.15

3.17

3.08

3.09 

3.23 

1.91 

2.79

2.59 

2.97 

2.76

3.01 

3.07 

2.96

3.13

3.27

2.88

3.02 

2.95 

2.94

3.07 

2.94 

3.15 

3.06 

2.68

2.27 

2.46

3.21

2.13 

2.75

2.60 

2.51 

2.67

3.03

3.08 

3.02

2.28

3.33

2.22 

2.64 

4.78

4.34

0.667

0.667

0.333

0.333

0.333

0.167

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.167

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

5.000

5.000

85 

69 

93 

81 

95 

95

92

93

97 

57 

84 

78

89 

83

90 

92 

89

94

98

86

91 

89 

88 .

92 

88

95 

92 

80 

68

74

96 

64 

82

78

75 

80

91

92 

91 

68 

100 

67

79 

96 

87

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

40-140

30-130

40-140

40-140

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

2.82

3.98

2.76

4.22

3.19

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

5.000

3.333

5.000

3.333

85

80

83

84 

96

30-130

30-130

30-130

30-130

30-130

LCS Dup

1.1- Biphenyl 2.85

1.2.4- Trichlorobenzene 2.57

1.2- Dichlorobenzene 2.52

1.3- Dichlorobenzene 2.49

1.4- Dichlorobenzerie 2.42

2,3,4,6-Tetrachlorophenol 2.87

2.4.5- Trichlorophenol 2.84

2.4.6- T rtchlorophenoi 3.20

fcrophenol 2.79

pihylpheno! 2.66

2.4- Dinitrophenol 2.53

2.4- Dlnitrotoluene 2.98

2.6- Dinltrotoluene 3.00

2-Chloronaphtfialene 2.56

2-Ghlorophenoi 2.50

2-Methyl naphthalene 2.77

2-Methylphenol 2.52

2-Nitroaniline 2.80

2- Nitrophenol 2.79

3,3 '-Dichlorobenzidine 2.59

3+4-Methylphenol 5.59

3- Nitroaniline 2.77

4.6- Dinitro-2-Methylphenol 2.97

4- Bromophenyl-phenylether 3.06

4-Chloro-3-Methylphenol 2.90

4-Chloroaniline 2.39

4-Chloro-phenyl-phenyl ether 3.27

4-Nitroaniline 3.07

4-Nitrophenol 2.77

Acenaphthene 3.05

Acenaphthylene 2.80

Acetophenone 2.71

Aniline 2.15

Anthracene 3.22

Azobenzene 2.80

Benzo(a)anthracene 3.32

oyrene 3.44

Puoranthene 3.47

Benzo(g,h,i)perylene 3.24

185 Frances Avenue, Cranston, RI

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

0.333

0.333

0.667

0.333

0.333

1.67

0.333

0.333

0.667

0.667

0.333

0.333

0.333

0.167

0.333

0.333

02910-2211 Tel:
Dependability

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

6.667

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

85 

77 

76

75 

73

86 

85

96 

84 

80

76

89

90

77

75

83

76

84 

84

78 

84 

83 

89 

92 

87 

72 

98 

92

83

91

84 

81 

65

97 

84 

100

103

104 

97

401-461-7181 Fax: 401-461-4486

♦ Quality ♦ Service

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130'

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

■40-140

http;//www.

1

7

9

10 

9 

3

3

4

2 

2

8

5

0.6

2

9

3

6 

1

4 

4

7

0.5

3

3

0.2

13

8 

2

4

0.8

2

5

7

3

4

5

8 

12 

5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

ES SLaboratorv. com
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Benzo(k)fluoranthene

Benzoic Add

Benzyl Alcohol

bis(2-ChIoroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-ch!oroisopropyl)Ether

bis(2-Ethylhexyl)phthalate

Butyl benzylphthalate

Carbazote

Chrysene

Dibenzo(a,h)Anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethylphthalate 

Di-n-butyf phthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene

Hexachtorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

Indeno(l,2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4>61Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

3.19 0.333 mg/kg wet 3.333

1.72 1.67 mg/kg wet 3.333

2.52 0.333 mg/kg wet 3.333

2.65 0.333 mg/kg wet 3.333

2.66 0.333 mg/kg wet 3.333

2.46 0.333 mg/kg wet 3.333

3.06 0.333 mg/kg wet 3.333

3.06 0.333 mg/kg wet 3.333

2.96 0.333 mg/kg wet 3.333

3.22 0.167 mg/kg wet 3.333

3.35 0.167 mg/kg wet 3.333

2.89 0.333 mg/kg wet 3.333

2.94 0.333 mg/kg wet 3.333

3.00 0.333 mg/kg wet 3.333

2.98 0.333 mg/kg wet 3.333

3.26 0.333 mg/kg wet 3.333

2.99 0.333 mg/kg wet 3.333

3.12 0.333 mg/kg wet 3.333

3.00 0.167 mg/kg wet 3.333

2.58 0.333 mg/kg wet 3.333

2.18 1.67 mg/kg wet 3.333

2.27 0.333 mg/kg wet 3.333

3.30 0.333 mg/kg wet 3.333

2.14 0.333 mg/kg wet 3.333

2.68 0.333 mg/kg wet 3.333

2.49 0.333 mg/kg wet 3.333

2.30 0.333 mg/kg wet 3.333

2.56 0.333 mg/kg wet 3.333

3.11 0.333 mg/kg wet 3.333

2.97 1.67 mg/kg wet 3.333

3.05 0.333 mg/kg wet 3.333

2.13 0.333 mg/kg wet 3.333

3.42 0.333 mg/kg wet 3.333

2.13 1.67 mg/kg wet 3.333

2.47 mg/kg wet 3.333

4.76 mg/kg wet 5.000

3.86 mg/kg wet 5.000

2:81 mg/kg wet 3.333

3;66 . mg/kg wet 5.000

2.62 mg/kg wet 3.333

3.98 mg/kg wet 5.000

3.23 mg/kg wet 3.333

8270C(SIM) Polynuclear Aromatic Hydrocarbons

96

52

76

74 

92

92

89

97 

101

87

88

90

89

98

90

94 

90

78 

65 

68

99 

64 

81

75 

69 

77

93 

89 

92 

64 

102 

64 

74

95 

77 

84 

73

79

80 

97

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

40-140

30-130

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

1

11

10

2

11

12

2

0.3

0.2

3

3

0.4

3 

1 

2 

6 

2 

1 

2

4 

4 

8

3

0.7

2

4 

9 

4 

3 

3 

1 

7

3

4

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Batch CK02225 - 3546
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data
Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Batch CK02225 - 3546

Blank

1,1-Biphenyl

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h;i)perylene

Benzo(k)fiuoranthene

Chrysene

Dibenzo(a,h)Anthracene

Fluoranthene

Flu^oe

^^^®2,3-cd)Pyrene

r^PBRlene

Phenanthrene

Pyrene

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl4

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.31

2.03

2:01

2.53

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0:017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

mg/kg wet 3.333

mg/kg wet 3.333

mg/kg wet 3.333

mg/kg wet 3.333

Classical Chemistry

69

61

60

76

30-130

30-130

30-130

30-130

Batch CK02205 - TCN Prep 

Blank

Total Cyanide ND 1.00 mg/kg wet

LCS

Total Cyanide 4.92 1.00 mg/kg wet 5.015 98 90-110

LCS

Total Cyanide 19.7 1.00 mg/kg wet 20.06 98 90-110

LCS Dup

• Total Cyanide 19.9 1.00 mg/kg wet 20.06 99 90-110 1 20

185 Frances Avenue, Cranston, RI 02910-22II Tel: 401 -461-7181
Dependability ♦ Quality

Fax: 401-461-4486
♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

U

SD

D

BT

ND
dry

RPD
MDL
MRL
I/V
F/V
§

1

2

3
Avg

NR
LOD
[CALC]

LOQ
DL

Notes and Definitions

Analyte included in the analysis, but not detected 

Surrogate recovery(ies) diluted below the MRL (SD).

Diluted.

Benzidine tailing factor >2.

Analyte NOT DETECTED above the detection limit (LOD for DoD Reports)

Sample results reported on a dry weight basis
Relative Percent Difference
Method Detection Limit
Method Reporting Limit

Initial Volume
Final Volume
Subcontracted analysis; see attached report
Range result excludes concentrations of surrogates and/or internal standards eluting in that range.

Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9iC10 aromatic range.
Results reported as a mathematical average.

No Recovery 
Limit of Detection 
Calculated Analyte 
Limit of Quantitation 
Detection Limit

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181
Dependability ♦ Quality

Fax:401-461-4486 

♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) 
A2LA Accredited: Testing Cert# 2864.01
http:/Avww.a21a.org/scopepdf/2864-01 .pdf

Rhode Island Potable and Non Potable Water: LAI00179 
http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750 
http://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/out state.pdf

Maine Potable and Non Potable Water: RI0002 
http://www.maine.gov/dep/blwQ/topic/vessel/lab list.pdf

Massachusetts Potable and Non Potable Water: M-RI002 
http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424 
http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313 
http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210 

Maryland Potable Water: 301
http://www.mde:State.md.us/assets/document/WSP labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002 
http://www.ni.gov/dep/oaa/certlabs.htm

Pensylvania Potable and Non Potable Water, Solid and Hazardous Waste: 68-01752 
http://files.dep.state.pa.us/RegionalResources/Labs/LabsPortalFiles/2009-0911 accredited laboratories.pdf

CHEMISTRY

A2LA Accredited: Testing Cert# 2864.01 
Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry) 

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141
Lead Paint, Lead in Children's Metals Jewelry 
http://www.cpsc.gov/cgi-bin/labapplist.aspx

185 Frances Avenue, Cranston, Rl 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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Sample and Cooler Receipt Checklist
Client: AECOM - ESS ESS Project ID: 10110299
Client Project ID: Date Project Due: 11/26/10
Shipped/Delivered Via: Client Days For Project: 5 Day

Items to be checked upon receipt:

Attachment B
SOP 10_0001

1. Air Bill Manifest Present?

Air No.:

2. Were Custody Seals Present?

3. Were Custody Seals Intact?

4. Is Radiation count < 100 CPM?

5. Is a cooler present?

Cooler Temp: 2.8

Iced With: Ice

6. Was COC included with samples?

7. Was COC signed and dated by client?

8. Does the COC match the sample

9. Is COC complete and correct?

No

No
N/A |

Yes

Yes.

Yes

Yes

Yes

Yes

10. Are the samples properly preserved!

11. Proper sample containers used?

12. Any air bubbles in the VOA vials?

13. Holding times exceeded?

14. Sufficient sample volumes?

15. Any Subcontracting needed?

16. Are ESS labels on correct containers?

17. Were samples received intact?

ESS Sample IDs:

Sub Lab:

Analysis:

TAT:

18. Was there need to call project manager to discuss status? If yes, please explain.

Yes

Yes

N/A

No

Yes

Who was called?: By whom?

Sample Number Properly Preserved Container Type # of Containers Preservative

1

2

3
4
5
6

7
8

9
10 
11 
12 
13 
13 
13

Completed By: 

Reviewed By:

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
40 ml - VOA 
40 ml - VOA 
8 oz Soil Jar

Date/Time:____

Date/Time:____

1
1

1

1

1
1

1

1

1

1

1

1

1

2

HIM

Wr-Hhr

NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP

MeOH
other
NP

Page 30 of j$4
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E^y Laboratory
Division ofThielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI 02910-2211
Tel. (401) 461-7181 Fax (401) 461-4486
www.esslaboratory.com

CI#IN OF CUSTODY
Page of 3

Turn Time ^"Standard Other

If faster than 5 days, prior approval by laboratory is required #.

State wtafc samples were collected from:
MA CrIJ CT NH NJ NY ME Other.

Is this project for any of the following:
MA-MCP__________ Navy USACE Other _

Reporting Limns ESS LAB PROJECT ID

F* c T'Jrt ‘Electronic Deliverable XYes _____No

Format: Excel X^AccessXPDF Other

Co. Name

p\tT

Contact Person

sScOTT ^-Oq~Z.NJ \Cqv*JS>'C \

Project # Project Name (20 Char, or Ins)

- OZArOlTU/O, SSt

Address

3 ~r&<L<*jJbuo ^5muiC

City_____ Statetate Zip PO#

Telephone #

-sqqo

ESS LAB 

Sample#

Date

Fax#

Collection

Time

Email Address

■Seqr.uJbemAlCoustS^i^ Mtoet.co* <

Sample Identification (20 chat, nr Iks)

Write Required Analysis

£i2"

«
v>

t
Si ^

M,

2k 6.

At

;^nU4r£-

Vjl

IV (v^lroio - 'X^L - k-'ZL

•Z*10 st> -a^-fc-2.

n u°v (^q o^j HH
S^> -'XTZ'tK - l

w A TfiiO c
'E -l

5.
>5. y <s\> - ^ - c - \

Container Type: P-Polv G-Glass S-Sterile V-VOA I Matrix: S-Soil SD-Solid D-Sludge WW-Waste Water GW-Ground Water SW-Surface Water DW-Drinking Water O-Oil W-WipesF-Filters

t
NoCooler Present A Yes _____

Seals Intact _____ Yes _____ No NA^. [ ]

Cooler Temp: £l3 166

Internal Use Only 

Pickup 

[ ] Technicians__

Preservation Code: 1- NR 2- HC1, 3- hhSOi, 4- HNOj, 5- NaOH, 6- MeOH, 7- Asorbic Acid, 8- ZnAct, 9-.

Sampled by: {< ^ UA<0

Comments:
S<£*~ A-it AcuA s>.s S j-krtsy-

linquishcd by: (Signature)

Relinquished by: (Signature)

Datc/Time

njwio ito?r
Date/Time

by: (Signature)

Received by: (Signature)

Datc/Time
nncijtQ\l56i>

Datc/Time

Relinquished by: (Signature)

Relinquished by: (Signature)

Date/Time

Date/Time

Received by: (Signature)

Received by: (Signature)

Date/Time

Datc/Time

*By circling MA-MCP, client acknowledges samples were collected 

in flpcnrrfjmp# with MAFIF.P fAM VII A

Please fax all changes to Chain of Custody in writing. 1 (White) Lab Copy 2 (Yellow) Client Receipt
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ESS Laboratory
Division ofTbielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI 02910-2211
Tel. (401) 461-7181 Fax (401) 461-4486

www.esslaboratory.com

CHAIN OF CUSTODY Page Z of 3

Turn Time Standard Other

If faster than 5 days, prior approval by laboratory is required # .

State where samples were collected from:

MA RI CT NH NJ NY ME Other.

Is this project for any of the following:

MA-MCPNavy US ACE Other _

Reporting Limits

11) ifsffiT
Electronic Deliverable _____Yes _____ No

Format- Excel Access PDF Other

Telephone #

Co. Name

Contact Person

«Sct5TI UJp-g. A-> IACcxX S VT \

Project #

Comm/

Project Name <ro cinr. or lc»)

SasP - cftA/v/sr£w
Address

t~ P/hu<. '^sf^

City State % t*T4

ESS LAB 

Sample#

Date

Fax #

Collection

Time

PO#

Email Address

ZceTT P

Sample Identification (20 Char, or less)
8 ■§
8k o

Write Required Analysis

(0 

60 

0 

<*> 

I

- & 
ft \-

2d1 GL •'ift xf*" /vs -'-/J J

wl^IzotO - \ _ k - \
0 lO.'ot -\

2. \o' MO -S 1 - fc - \

9 \o; mo
S3> - 3 - “fc - \ A^<Ly-U L/ S’

l£i io\ a M -A - 1

11 /o:rV 5v^ -^/ - £ - I iNf /o .‘S-1/ S*> - H - c ’ [ \P

Container Type: P-Poly G-Glass S-Sterilc V-VOA Matrix: S-Soil SD-Solid D-Sludge WW-Waste Water GW-Ground Water SW-Surface Water DW-Drinking Water O-Oil W-Wipes F-Filters

Yes NoCooler Present ,  —. _________

Seals Intact _____ Yes _____ No NAr\

Cooler Temp: I C&

Internal Use Only 

[ ] Pickup 

[ ] Technicians__

Preservation Code: 1- NP, 2- HC1, 3- HjSO», 4- HNOi, 5- NaOH, 6- MeOH, 7- Asorbic Acid, 8- ZnAct, 9-.

Sampled by:: fC HA/er/wv/w j K-

Comments: pC^ASF CHIpfcwf>r/^0 ~Si> _ z_k. OsSocrj,

ifiT 4rTrAcH<A TCs/i. Clc. &js'GL\j1 <a*^r-pr

Relinquished by: (Signature)

Relinquished by: (Signature) 

*By

Date/Time

Date/Timc

1

Rci by: (Signature)

Received by: (Signature)

/ Datc/Time

11 serf

Datc/Time

1
MA-MCP, client acknowledges samples were collected 

-».»tkuinRpr'SM vit a

Please fax all cham#

Relinquished by: (Signature)

Relinquished by: (Signature)

Date/Time

Date/Time

Received by: (Signature)

Received by: (Signature)

Date/Time

1

hain of Custody in writing. 1 (White) Lab Copy 2 (

Date/Time

J__
Client Receipt
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ES^PLaboratory
Division ofTbielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI02910-2211
Tel. (401) 461-7181 Fax (401) 461-4486

www.esslaboratory.com

I®
Turn Time

IN OF CUSTODY Page #5,1*.
Standard Other

If faster than 5 days, prior approval by laboratory is required #. 

State wfcqm samples were collected from;
MA (rQ CT NH NJ NY ME Other

Is this project for any of the following:

MA-MCP Navy USACE Other.

Reporting Limits ESS LAB PROJECT ID

/m.c M/v '
Electronic Deliverable —X^es _____ No

Format! ExceLX?Access^PDF  Other

Co. Name

ASC0VA
Contact Person v

Scoft

Project #

Address

Project Name (20 Clnr. or lets)

C>,,\U(SsV&rA State VAA

£1 ¥#>*. Dc\vm_

Zip

Telephone #

ESS LAB 

Sample#

Date

0IgflU
Fax#

Collection

Time

PO#

Email Address

CMC*.

Sample Identification (20 Char, or Ira)
W 4> 
u “

£ 8 $

Ci
CP

IS-

Write Required Analysis

&£<

J

Jc.
j1

•0

o

8

('Se*.

-let >)

n ii|it|aou 5S> SJ>-u-A-\ x x/3 os^s: A
& SD-u- a-i

wo ?B-OI- A
£&-oi - X

I3AO £&-&£- A P
)33.p KS’5 <? Jfr-cft-A 

te-OH-AlzfC r X
A >lki V X

* lS3o £& ~ OS"- A-)^ X

Container Type: P-Poly G-Glass S-Sterile V-VOA Matrix: S-Soil SD-Solid D-Sludge WW-Wasre Water G\V-Ground Water SW-Surface Water DW-Drinking Water O-Oil W-Wipes F-Filters

Cooler Present Yes _____ No Internal Use Only

Seals Intact _____ Yes _____ No N ZL [ ] Pickup

Cooler Temp: i(SL [ ] Technicians__

Preservation Code: 1- NP, 2- HC1* 3- HzSOi, 4- HNOj, 5- NaOH, 6- MeOH, 7* Asorbic Acid, 8- ZnAct, 9-

Sampled by: _________________________________

Comments: VvS>V (Zfii u1/,2-YWW5‘ ■

Relinquished by: (Signature)

ReFfnquishctfby: (Signature)

Datc/Time

\ ^STD'S
tc/Time

Datc/Timc Datc/Timc

iSSL
Relinquished by: (Signature)

Relinquished by: (Signature)

Date/Time

1
Dat c/Time

Received by: (Signature)

Received by: (Signature)

Datc/Timc

Datc/Timc

*By circling MA-MCP, client acknowledges samples were collected 

in arrnrHanrft u/tfh MAT1F.PPAM VI l A

Please fax all changes to Chain of Custody in writing. 1 (White) Lab Copy 2 (Yellow) Client Receipt
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Attachment 2

Proposed Method Detection and Reporting Limits for Sediment Samples

VOC: 5035/8260 ppm CC List - Low in Solid (8260B)

Analyte 
Chlorobenzene 
Toluene 
XyfeneO 
Xylene P,M

MDl
mg/Kg
0.0016
0.0016
0.0016
0.0032

MRL
mg/Kg
0.0050
0.0050
0.0050
0.0100

MS/MSD MSRPD BS/BSD BS RPD
%REC

70-130
70-130
70-130
70-130

20
20
20
20

%REC
70-130
70-130
70-130
70-130

20
20
20
20

SVOC: 8270 ppm CC List In Solid (8270C) 

Analyte
1,2-Dlchlorobenzene 
2-Methylnaphlhalene 
4-Chlorosniline

MDL
mg/kg
0.086
0.072
0.075

MRL
mg/kg
0.333
0.333
0.667

MS/MSD 
%REC 

40-140 
40- 140 
40-140

RPDMS RPD BS/BSD
%REC

30 40-140 30
30 40-140 30
30 40-140 30

MET: ICP ppm CC List in Solid (6010B)

Analyte
Cadmium
Copper
Lead
Zinc

MET: GFAA ppm CC Ust in Solid (7000)

Analyte
Thallium

MDL
mg/Kg
0.09
0.5
0.3
0.7

MDL
mg/Kg
0.11

MRL
mg/Kg
0.67
1.3
e:7

3.3

MRL
mg/Kg
0.33

DUP RPD

35
35
35
35

DUP RPD

MS
%REC 

75-125 
75-125 
75-125 
75 -125

MS 
%REC 

35 75-125

MS RPD

35
35
35
35

RPD

35

BS BS RPD 
%REC

80-120
80-120
80-120
80-120

BS
%REC

80-120

20
20
20
20

RPD

20

CN: Total Cyanide 9014 In Solid (9014)

Total Cyanide

MDL
mg/kg

0.2

MRL
mg/kg

1.0

DUP

20

MS
%REC

75-125

BS/BSD RPD 
%REC

90-110 20

SVOC: 8270/3541 ppm PAH SIM in Solid (8270C)
MDL MRL

Analyte mg/kg mg/kg
Anthracene 0.0014 0.0170
Benzo(a)anthracene 0.0012 0.0170
Benzo(a)pyrene 0.0014 0.0170
Benzo(b)fluoranthene 0.0017 0.0170
Benzo(g,h,l)perylene 0.0019 0.0170
Benzo(k)fluoranthene 0.0014 0.0170
Chrysene 0.0013 0.0170
Dibenzo(a,h)Anthracene 0.0020 0.0170
Fluoranthene 0.0011 0.0170
lndeno(1,2,3-cd)Pyrene 0.0020 0.0170
Pyrene 0.0028 0.0170

MS/MSD 
%REC 

40-140 
40-140 
40 -140 
40-140 
40-140 
40-140 
40 -140 
40-140 
40-140 
40-140 
40-140

MS RPD

30
30
30
30
30
30
30
30
30
30
30

BS/BSD 
%REC 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40 -140 
40- 140 
40-140

RPD

30.
30
30
30
30
30
30
30
30
30
30

SVOC: 8082 PCB-Low Level in Solid (8082)
MDL MRL

Analyte mg/kg mg/kg
Aroclor 1221 0.0150 0.0500
Aroclor 1232 0.0150 0.0500
Aroclor 1242 0.0150 0.0500
Arodor 1248 0.0150 0.0500
Aroclor 1254 0.0150 0.0500
Aroclor 1260 0.0150 0.0500

BS/BSD
%REC

40 - 140

BS RPD MS/MSD MSRPD 
%REC %REC %REC

50 40-140 50

Information provided by ESS Labs. Cranston. Ri.
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ESS Laboratory

Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Scott Wozniakowski 

AECOM Environment - ENSR 

2 Technology Park Drive 

Westford, MA 01886

RE: BASF - Cranston RI (60163799.1)

ESS Laboratory Work Order Number: 1011299

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department.

Laurel Stoddard 

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality

Fax: 401-461-4486 

♦ Service

http://www.ESSLaboratorv.com

Page 1 of 34



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

SAMPLE RECEIPT

The following samples were received on November 19, 2010 for the analyses specified on the enclosed Chain of Custody 

Record.

Lab Number
1011299-01

1011299-02

1011299-03

1011299-04

1011299-05

1011299-13

SampleName 
SD-2R-A-2 

SD-2R-B-2 

SD-2R-A-1 

SD-2R-B-1 

SD-2R-C-1 

SD-ll-A-1

Matrix Analysis
Soil 8082

Soil 8082

Soil 8082

Soil 8082

Soil 8082

Soil 6010B, 7841, 8082, 8260B Low, 8270C, 8270C

SIM, 9014

This data package duplicated in 
Attachment C to present SD-11 
sample under Sediment Cap.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability 4 Quality
Fax: 401-461-4486 

4 Service
http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS 

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

PROJECT NARRATIVE

8082 Polychlorinated Biphenyls (PCB)
1011299-01 Surrogate recovervties) diluted below the MRL (SD).

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

1011299-02 Surrogate recovervliesl diluted below the MRL ISP).

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

1011299-03 Surrogate recovervtiesl diluted below the MRL (SD).

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

1011299-04 Surrogate recoverv(ies) diluted below the MRL (SD).

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

8270C(SIM) Polynuclear Aromatic Hydrocarbons 
CTK0209-CCV1 Benzidine tailing factor >2.

No other observations noted.

End of Project Narrative.

DATA usability links

Definitions of Quality Control Parameters 

Semivolatile Organics Internal Standard Information 

Semivolatile Organics Surrogate Information 

Volatile Organics Internal Standard Information 

Volatile Organics Surrogate Information 

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

Fax:401-461-4486 

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

t.

wrasoKsnm

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-A-2

Date Sampled: 11/19/10 09:50

Percent Solids: 45

Initial Volume: 20

Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analvte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results 1MRL1
ND (11.1)

ND (11.1)

ND (11.1) 

187(11.1)

ND (11.1)

ND (11.1)

Limit DF
100

100

100

100

100

100

Analyzed Sequence Batch
11/24/10 12:46 CK02334

11/24/10 12:46 CK02334

11/24/10 12:46 CK02334

11/24/10 12:46 CK02334

11/24/10 12:46 CK.02334

11/24/10 12:46 CK02334

: Decachlorobiphenyl 

: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%
%
%

%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486
Dependability ♦ Quality ♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-B-2

Date Sampled: 11/19/10 09:50

Percent Solids: 65

Initial Volume: 20.1

Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (1.53)

ND (1.53)

ND (1.53)

16.5 (1.53)

ND (1.53)

ND (1.53)

Limit DF
20

20

20

20

20

20

Analyzed Sequence Batch
11/24/10 17:20 CK.02334

11/24/10 17:20 CK02334

11/24/10 17:20 CK02334

11/24/10 17:20 CK.02334

11/24/10 17:20 CK02334

11/24/10 17:20 CK02334

Surrogate: Oecachlorobi phenyl 

Surrogate: Oecachlorobi phenyl [2C] 

Surrogate: Tetrachloro-m-xyiene 

Surrogate: Tetrachforo-m-xylene [2C]

%Recovery

%
%
%
%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486

Dependability ♦ Quality ♦ Service

http://www. ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-A-1

Date Sampled: 11/19/10 09:44

Percent Solids: 51

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL1
ND (4.90)

ND (4.90)

ND (4.90)

95.0 (4.90)

ND (4.90)

ND (4.90)

Limit DF
50

50

50

50

50

50

Analyzed Sequence Batch
11/24/10 17:02 CK02334

11/24/10 17:02 CK.02334

11/24/10 17:02 CK.02334

11/24/10 17:02 CK02334

11/24/10 17:02 GK02334

11/24/10 17:02 CK02334

t: Decachlorobi phenyl 

: Decachlorobiphenyl [2C] 

Surrogate: Tetrachioro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%

%
%
%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-B-1

Date Sampled: 11/19/10 09:44

Percent Solids: 70

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-04

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analvte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results tMRL)
ND (1.43)

ND (1.43)

ND (1.43)

17.1 (1.43)

ND (1.43)

ND (1.43)

Limit DF
20

20

20

20

20

20

Analyzed Sequence Batch
11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

11/24/10 14:04 CK02334

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%

Qualifier

SD

SD

SD

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-2R-C-1

Date Sampled: 11/19/10 09:44

Percent Solids: 91

Initial Volume: 20

Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-05

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML

Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (AIRLI
ND (0.0549)

ND (0.0549)

ND (0.0549)

0.578 (0.0549)

ND (0.0549)

ND (0.0549)

Limit DF
1

1

1

1

1

1

Analyzed Sequence Batch
11/24/10 13:07 CK02334

11/24/10 13:07 CK.02334

11/24/10 13:07 CK02334

11/24/10 13:07 CK.02334

11/24/10 13:07 CK02334

11/24/10 13:07 CK02334

i: Decachlorobiphenyl 

': Decachlorobiphenyl [2C]

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery Qualifier Limits

74 % 30-150

68 % 30-150

86 % 30-150

79 % 30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-11-A-l 

Date Sampled: 11/19/10 08:35 

Percent Solids: 84

ESS Laboratory Work Order: 1011299 

ESS Laboratory Sample ID: 1011299-13 

Sample Matrix: Soil 

Units: mg/kg dry

3050B/6000/7000 Total Metals

Analyte
Cadmium

Copper

Lead

Thallium

Zinc

Results (MRL)
ND (0.40)

3.0 (2.0)

ND (4.0)

ND (0.99)

21.1 (2.0)

Method Limit DF Analyst Analyzed I/V
6010B 1 SVD 11/22/10 23:15 2.97

6010B 1 SVD 11/22/10 23:15 2.97

6010B 1 SVD 11/22/10 23:15 2.97

7841 5 SVD 11/23/10 18:43 2.97

6010B 1 SVD 11/22/10 23:15 2.97

F/V Batch
100 CK02217

100 CK02217

100 CK02217

100 CK02217 

100 CK02217

185 Frances Avenue, Cranston, RI 02910-221,1 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service

Page 9 of34



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

ofThielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-ll-A-1

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 6.6
Final Volume: 10

Extraction Method: 5035

ESS Laboratory Work Order: 1011299 

ESS Laboratory Sample ID: 1011299-13 

Sample Matrix: Soil 

Units: mg/kg dry 

Analyst: MD

5035/8260B Volatile Organic Compounds / Low Level

Analyte
Chlorobenzene

Toluene 

Xylene O 

Xylene P,M

Results (MRL) 
0.0338 (0.0045)

ND (0.0045)

ND (0.0045)

ND (0.0090)

Limit DF
1

1

1

1

Analyzed Sequence Batch
11/23/10 0:18 CTK0179 CK.02222

11/23/10 0:18 CTK0179 CK02222

11/23/10 0:18 CTK0179 CK.02222

11/23/10 0:18 CTK0179 CK02222

SuiTogate: l,2-Dichloroethane-d4

Surrogate: 4-Bromofiuorobenzene 

Suable: Dibromofluoromethane 

Toluene-d8

%Recovery Qualifier Limits

114 % 70-130

92 % 70-130

112 % 70-130

97 % 70-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181 Fax: 401 -461 -4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-11-A-l

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-13

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/23/10 17:00

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results 1MRL1
ND (0.0595)

ND (0.0595)

ND (0.0595)

0.158 (0.0595)

ND (0.0595)

ND (0.0595)

Limit OF

1

1

1

1

1

1

Analyzed Sequence Batch
11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

11/24/10 13:26 CK02334

Surrogate: Decachlorobfphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xyiene [2C]

%Recovery

81%

96%

86%
83%

Qualifier Limits

30-150

30-150

30-150

30-150

+

185 Frances Avenue, Cranston, R1 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

Fax: 401-461-4486
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-ll-A-1

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 15.2
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-13

Sample Matrix: Soil

Units: mg/kg dry

Analyst: ML
Prepared: 11/22/10 16:00

8270C Semi-Volatile Organic Compounds

Analyte
1,2-Dichlorobenzene 

2-Methylnaphthalene 

4-Chloroaniline

Results CMRL1
ND (0.391)

ND (0.391)

ND (0.784)

Limit DF
1

Analyzed
11/22/10 22:11

11/22/10 22:11 

11/22/10 22:11

Sequence
CTK0182

CTK0182

CTK0182

Batch
CK02225

CK.02225

CK02225

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Suo^te: 2-Fluorobiphenyl 

2-Fluorophenol 

SuroPte: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-d!4

%Recovery

73%

87%

78%

77%

78%

75%

79%

88%

Qualifier Limits

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461 -7181 Fax: 401 -461 -4486 http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

t.
m.

KTOwatory

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-ll-A-1

Date Sampled: 11/19/10 08:35

Percent Solids: 84

Initial Volume: 15.2
Final Volume: 0.5

Extraction Method: 3546

ESS Laboratory Work Order: 1011299

ESS Laboratory Sample ID: 1011299-13

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 11/22/10 16:00

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Analyte
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)Anthracene 

Fluoranthene 

Indeno( 1,2,3-cd)Pyrene 

Pyrene

Results (MRL)
ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

ND (0.020)

Limit DF
1

1

1

1

1

1

1

1

1

1

1

Analyzed
11/25/10 6:56

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56 

11/25/10 6:56

Sequence
CTK.0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

CTK0209

Batch
CK02225

CK02225

CK02225

CK02225

CK02225

CK.02225

CK02225

CK.02225

CK02225'

CK02225

CK.02225

SuiTogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-d!4

%Recovery 

80% 

69% 

71 % 

84%

Qualifier Limits

30-130

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.coni
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ESS Laboratory
Division of Thielsch Engineering, Inc.

The Microbiology Division 

of Thielsch Engineering, Inc.

BAL Laboratory

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI 

Client Sample ID: SD-11-A-l 

Date Sampled: 11/19/10 08:35 

Percent Solids: 84

ESS Laboratory Work Order: 1011299 

ESS Laboratory Sample ID: 1011299-13 

Sample Matrix: Soil

Classical Chemistry

Analyte
Total Cyanide

Results (MRL1
ND (1.15)

Method Limit DF Analyst Analyzed Units Batch
9014 1 EEM 11/22/10 11:50 mg/kg dry CK02205

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httnV/www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

3050B/6000/7000 Total Metals

Batch 0(02217 - 3050B

Blank

Cadmium

Copper

Lead

Thallium

Zinc

ND

ND

ND

ND

ND

0.50

2.5

5.0

0.25

2.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

LCS

Cadmium

Copper

Lead

Thallium

Zinc

106

69.2

153

170

265

1.70

8.5

17.0

41.9

8.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

110.0
74.70

152.0

171.0

299.0

96

93

101
99

89

80-120

80-120

80-120

80-120

80-120

LCS Dup

Cadmium

Copper

Lead

Thallium

Zinc

106

68.8
154

172

264

1.70

8.5

17.0

41.9

8.5

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

110.0
74.70

152.0

171.0

299.0

96

92

102
101
88

80-120

80-120

80-120

80-120

80-120

0.008

0.7

0.9

1
0.7

20
20
20
20
20

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Blank

1.1.1.2- Tetrachloroethane

1.1.1- Trichloroethane

1.1.2.2- Tetrachloroethane

1.1.2- Trichloroethane

1.1- Dichloroethane

1.1- Dichloroethene

1.1- Dichloropropene

1.2.3- Trichlorobenzene

1.2.3- Trichloropropane

1.2.4- Trichlorobenzene

1.2.4- T rimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Tri methylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane 

1-Chlorohexane

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100
0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486
Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

2,2-Dichloropnopane

2-Butanone

2-Chlorotoluene

2-Hexanone

4-Chlorotoluene

4-Isopropyltoluene

4-Methyl -2 -Pe nta none

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

CattonDisulfide

chloride 

cl^^ffizene 

Chloroethane 

Chloroform 

Chloromethane 

cis-l,2-Dichloroethene 

tis-l,3-Dichloropropene 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Diethyl Ether 

Di-isopropyl ether 

Ethyl tertiary-butyl ether 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

Methyl tert-Butyl Ether 

Methylene Chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

sec-Butyt benzene 

Styrene

tert-Butylbenzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

*ichloroethene 

ichloropropene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0050

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0:0050

0.0100

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. ORATORYBALLABORATOR

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Trichloroethene 

Vinyl Acetate 

Vinyl Chloride 

Xylene 0 

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofiuorobenzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8

ND

ND

ND

ND

ND

0.0524

0.0469

0.0516

0.0481

0.0050

0.0050

0.0100

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

105

94

103

96

70-130

70-130

70-130

70-130

LCS

1.1.1.2- Tetrachforoethane

1.1.1- Trichloroetha ne

1.1.2.2- Tebrachloroethane

1.1.2- Trichloroethane

1.1- Dichloroethane

1.1- Dichloroethene

1.1- Dichloropropene

1.2.3- T richlorobenzene

1.2.3- Trichloropropane

1.2.4- Trichlorobenzene

1.2.4- T rimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyltoluene 

4-Methyl-2-Pentanone 

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichioromethane

Bromofbrrh

0.0471

0.0504

0.0454

0.0474

0.0486

0.0501

0.0509

0.0492

0.0481

0.0494

0.0494

0.0518

0.0485

0.0463

0.0490

0.0475

0.0499

0.0477

0.0486

0.0474

1.00

0.0505

0.0503

0.244

0.0489

0.242

0.0487

0.0484

0.246

0.226

0.0480

0.0487

0.0470

0.0494

0.0460

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100

0.0050

0.0050

0.0500
0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

1.000
0.05000

0.05000

0.2500

0.05000

0.2500

0.05000

0.05000

0.2500

0.2500

0.05000

0.05000

0.05000

0.05000

0.05000

94 

101 

91

95

97 

100 

102

98

96

99

99 

104

97

93

98 

95

100 

95

97

95 

100 

101 

101

98

98 

97 

97 

97

99

91

96

97

94 

99

92

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130
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ESS Laboratory
Division of Thielsch Engineering, Inc,

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

t.

bKmmrn

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

cis-l,2-Dichloroethene

ds-l,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Diethyl Ether

Di-isopropyl ether

EthvUertiary-butyl ether

I^^^CTobutadiene 

Isopropylbenzene 

Methyl tert-Butyl Ether 

Methylene Chloride 

Naphthalene 

n-Butyl benzene 

n-Propylbenzene 

sec-Butyl benzene 

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

Tetrahydrofuran 

Toluene

trans-l,2-Dichloroethene

trans-l,3-Dichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofiuort> benzene 

Surrogate: Dibromofiuoromethane 

Surrogate: Toluene-d8

0.0481

0.0508

0.0498

0.0478

0.0511

0.0475

0.0480

0.0521

0.0493

0.0478

0.0478

0.0515

0.0516

0.0481

0.0461

0.0497

0.0496

0.0435

0.0486

0.0502

0.0487

0.0512

0.0511

0.0507

0.0506

0.0481

0.0457

0.0452

0.0507

0.0497

0.0474

0.0480

0.0492

0.0544

0.0550

0.0481

0.0993

0.0499

0.0489

0.0498

0.0483

0.0100

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0250

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100

0.0050

0.0100

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.1000
0.05000

0.05000

0.05000

0.05000

96

102

100

96

102

95

96 

104 

99 

96 

96 

103 

103

96 

92 

99

99 

87

97

100

97 

102 

102 

101 

101 

96 

91 

90 

101

99

95

96

98

109

110

96

99

100 

98

100

97

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

LCS Dup

1,1,1,2-Tetrachloroethane

l^^^Horoethane
l^^^^trachloroethane

0.0470

0.0507

0.0489

0.0050

0.0050

0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

94

101

98

70-130

70-130

70-130

0.3

0.6

7

25

25

25
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

1.1.2- Tridiloroethane

1.1- Dichloroethane

1.1- Dichloroethene

1.1- Dichloropropene 

l,2>3-Trichlorobenzene

1.2.3- Trichtoropropane

1.2.4- Trichlorobenzene

1.2.4- Trimethylbenzene

1.2- Dibromo-3-Chloropropane

1.2- Dibromoethane

1.2- Dichlorobenzene

1.2- Dichloroethane

1.2- Dichloropropane

1.3.5- Trimethylbenzene

1.3- Dichlorobenzene

1.3- Dichloropropane

1.4- Dichlorobenzene

1.4- Dioxane

1- Chlorohexane 

2,2-Dichloropropane

2- Butanone 

2-Chlorotoluene 

2-Hexanone 

4-Chlorotoluene 

4-Isopropyttoluene 

4-Methyl-2-Pentanone 

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon Disulfide

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

ds-l,2-Dichloroethene

ds-l,3-Dichloropropene

Dibromochloromethane

Dibromomethane

Dichlorodifluoromethane

Diethyl Ether

0.0473

0.0488

0.0508

0.0514

0.0508

0.0464

0.0511

0.0504

0.0526

0.0487

0.0478

0.0492

0.0486

0.0507

0.0493

0.0490

0.0477

1.00
0.0500

0.0502

0.242

0.0501

0.246

0.0498

0.0495

0.249

0.210
0.0485

0.0493

0.0467

0.0496

0.0465

0.0485

0.0505

0.0511

0.0476

0.0498

0.0477

0.0464

0.0534

0.0489

0.0488

0.0485

0.0501

0.0518

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0:0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.0050

0.100

0.0050

0.0050

0.0500

0.0050

0.0500

0.0050

0.0050

0.0500

0.0500

0.0050

0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

0.0050

0.0050

0.0100

0.0050

0.0100
0.0050

0.0050

0.0050

0.0050

0.0100
0.0050

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.05000

0.05000

0.05000

0.05000

0.05000

0:05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

1.000
0.05000

0.05000

0.2500

0.05000

0.2500

0.05000

0.05000

0.2500

0.2500

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

95 

98 

102
103 

102 

93 

102 

101 

105

97

96

98

97 

101
99

98 

95

100 
100 
100
97 

100
98 

100

99 

99 

84 

97 

99 

93

99 

93

97 

101 
102 
95

100 
95 

93 

107

98 

98 

97 

100
104

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130'

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0.3

0.4

2

1
3

4 

3 

2 

2

0.4

3

0.4

2
2

3

0.9

0.6
0.2

1
0.2

1
2

2

2
2

0.9

8

1
1

0.5

0.4

1
0.8
0.6
3

0.4

2
0.3

3

2

0.8
2
1
3

0.3

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

20

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

5035/8260B Volatile Organic Compounds / Low Level

Batch CK02222 - 5035

Di-isopropyl ether 

Ethyl tertiary-butyl ether 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

Methyl tert-Butyl Ether 

Methylene Chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

sec-Butyl benzene 

Styrene

tert-Butyl benzene 

Tertiary-amyl methyl ether 

Tetrachloroethene 

'^^^Aofuran

trans-l,2-Dichloroethene

trans-l,3-Dichloropropene

Trichloroethene

Vinyl Acetate

Vinyl Chloride

Xylene 0

Xylene P,M

Surrogate: l,2-Dichloroethane-d4 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dlbromofluoromethane 

Surrogate: Toluene-d8

0.0488 0.0050 mg/kg wet

0.0470 0.0050 mg/kg wet

0.0493 0.0050 mg/kg wet

0.0505 0.0050 mg/kg wet

0.0443 0.0050 mg/kg wet

0.0490 0.0050 mg/kg wet

0.0494 0.0250 mg/kg wet

0.0506 0.0050 mg/kg wet

0.0513 0.0050 mg/kg wet

0.0524 0.0050 mg/kg wet

0.0523 0.0050 mg/kg wet

0.0496 0.0050 mg/kg wet

0.0496 0.0050 mg/kg wet

0.0468 0.0050 mg/kg wet

0.0460 0.0050 mg/kg wet

0.0537 0.0050 mg/kg wet

0.0486 0.0050 mg/kg wet

0.0482 0.0050 mg/kg wet

0.0482 0.0050 mg/kg wet

0.0491 0.0050 mg/kg wet

0.0562 0.0050 mg/kg wet

0.0548 0.0100 mg/kg wet

0.0479 0.0050 mg/kg wet

0.0987 0.0100 mg/kg wet

0.0509 mg/kg wet

0.0485 mg/kg wet

0.0497 mg/kg wet

0.0482 mg/kg wet

8082 Polychlorinated

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.05000

0.1000
0.05000

0.05000

0.05000

0.05000

Biphenyls (PCB)

98 

94

99 

101 
89

98

99 

101 
103 

105 

105 

99 

99 

94 

92 

107

97 

96 

96

98 

112 
110
96

99 

102
97 

99 

96

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

1
2

0.8
2
2

0.9

2
4

0.2
3

3

2
3

2
2
6
2
2

0.5

0.2
3

0.5

0.5

0.6

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

25

Batch CK02334 - 3540

Blank

Aroclor 1016 

Arodor1221 

Arodor 1232 

Arodor 1242 

Arodor 1248 

Arodor 1254 

Aroclor 1260 

Arodor 1262 

Arodor 1268

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

SDecachlorobiphenyl

Decachlorobiphenyl [2C] 

Tetrachloro-m-xylene

0.0195

0.0203

0.0198

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

ofThielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8082 Polychlorinated Biphenyls (PCB)

Batch CK02334 - 3540

Surrogate: Tetrachloro-m-xylene [2C] mg/kg wet 0.02500

LCS

Arodor 1016 

Arodor 1260

0.433

0.365

0.0500

0.0500

mg/kg wet 0.5000

mg/kg wet 0.5000

87

73

40-140

40-140

Surrogate: Decachlorobiphenyi 

Surrogate: Decachlorobiphenyi [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0188

0.0195

0.0197

0.0203

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

mg/kg wet 0.02500

75

78

79 

81

30-150

30-150

30-150

30-150

LCS Dup

Arodor 1016 

Arodor 1260

0.460

0.400

0.0500

0.0500

mg/kg wet 0.5000

mg/kg wet 0.5000

92

80

40-140

40-140

50

50

Surrogate: Decachlorobiphenyi 

Surrogate: Decachlorobiphenyi [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0207 mg/kg wet 0.02500 83 30-150

0.0214 mg/kg wet 0.02500 86 30-150

0.0208 mg/kg wet 0.02500 83 30-150

0.0216 mg/kg wet 0.02500 86 30-150

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Blank

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dfchlorobenzene

1.3- Dlchlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- Trichlorophenol

2.4- Dichtorophenpl

2.4- Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichlorobenzidine 

3+4-Methylphenol

3- Nitroaniline

4.6- Dinitro-2-Methylphenol

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

4-Bromophenyl-phenylether

4-Chloro-3-Methylphenol

4-Chloroaniline

4-Chloro-phenyl-phenyl ether

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

^^^A,i)perylene
(S^BPluoranthene
Benzoic Add

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-chloroisopropyl)Ether

bis(2-Ethylhexyl)phthalate

Butyl benzylphthalate

Carbazole

Chrysene

Dibenzo(a/h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Di-n-butylphthalate

Di-n-octylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

Indeno(l,2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodlmethylamine

^Di-n-Propylamine 

Biphenylamine

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.333

0.333

0.667

0.333

0.333

1.67

0.333

0.333

0.667

0.667

0.333

0.333

0.333

0.167

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.167

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.167

0.333

1.67

0.333

0.333

0.333

0.333

0333

0.333

0.333

0.333

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyi 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

ND

ND

ND

ND

ND

2.07

3.79

3.37

2.22
3.51

2.25

3.39

2.59

1.67

01333

0.333

0.333

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

5.000

5.000

3.333

5.000

3.333

5.000

3.333

62

76

67

67

70

67

68 
78

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

LCS

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dichlorobenzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- Trichlorophenol

2.4- Dichloropheno!

2.4- Dimethylphenol

2.4- Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichloro benzidine 

3+4-Methytphenol

3- Nitroanitine

4.6- Dinitrb-2-Methylphenol

4- Bromophenyl-phenylether 

4-Ch!oro-3-Methylphenol 

4-Chloroaniline 

4-Chloro-phenyl-phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene

2.82

2.76

2.75

2.76 

2.66 

2.95 

2.94 

3.07 

2.86 

2.72 

2.74 

3.13 

2.98 

2.52 

2.72 

2.86 

2.68 

2:82

2.89 

2.49

5.97 

2.76 

3.05

2.97

2.90 

2.09 

3.03 

3.02 

2.88 
3.02 

2.74

0.333 

0.333 

0.333 

0.333 

0.333 

1.67 

0.333 

0.333 

0.333. 

0.333 

1.67 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.667 

0.667 

0.333 

1.67 

0.333 

0.333 

0.667 

0.333 

0.333 

1.67 

0.333 

0.333

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

6.667

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

85 

83 

83 

83 

80 

88 
88 

92

86 

82 

82 

94

89 

76 

82 

86 
80

85 

87 

75

90 

83 

92 

89 

87 

63

91 

91

86 
91 

82

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546
Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzoic Acid

Benzyl Alcohol

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-chloroisopropyl)Ether 

bis(2-Ethylhexyi)phthalate 
• phthalate

Chrysene

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethyiphthalate

Di-n-butyl phthalate

Di-n-octyiphthalate

Fluoranthene

Fluorene

Hexachloro benzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(l/2,3-cd)Pyrene

Isophorone

Naphthalene

Nitrobenzene

N-NItrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

91,2-Dichlorobenzene-d4 

2,4,6-Tribromophenol 

2-Chlorophenol-d4

2.85

2.30

3.11

2.70

3.15

3.17

3.08

3.09 

3.23 

1.91 

2.79

2.59 

2.97 

2.76

3.01 

3.07 

2.96

3.13

3.27

2.88
3.02 

2.95 

2.94

3.07 

2.94 

3.15 

3.06 

2.68
2.27 

2.46

3.21

2.13 

2.75

2.60 

2.51 

2.67

3.03

3.08 

3.02

2.28

3.33

2.22 
2.64 

4.78

4.34

0.667 

0.667 

0.333 

0.333 

0.333 

0.167 

0.333 

0.333 

0.333 

■ 1.67 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.167 

0.167 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.167 

0.333 

1.67 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

0.333 

1.67 

0.333 

0.333 

0.333 

1.67

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

5.000

5.000

85 

69 

93 

81 

95 

95

92

93

97 

57 

84 

78

89 

83

90 

92 

89 

94,

98

86
91 

89 

88
92 

88
95 

92 

80 

68
74 

% 

64 

82

78

75 

80

91

92 

91 

68 
100 
67

79

96 

87

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

40-140

30-130

40-140

40-140

30-130

30-130

30-130

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch 0(02225 - 3546

Surrogate: 2-Fluorobiphenyi 

Suirogate: 2-Fluoropheno! 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-dl4

2.82

3.98

2.76

4.22

3.19

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

3.333

5.000

3.333

5.000

3.333

85

80

83

84 

96

30-130

30-130

30-130

30-130

30-130

LCS Dup

1.1- Biphenyl

1.2.4- Trichlorobenzene

1.2- Dichloro benzene

1.3- Dichlorobenzene

1.4- Dichlorobenzene 

2,3,4,6-Tetrachlorophenol

2.4.5- Trichlorophenol

2.4.6- Trichlorophenol

2.4- DichIorophenol

2.4- Dimethylphenol 

2;4-Dinitrophenol

2.4- Dinitrotoluene

2.6- Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methytphenol 

2-Nitroaniline

2- Nitrophenol

3,3 '-Dichlorobenzidine 

3+4-Methylphenol

3- Nitroaniline

4.6- Dinitro-2-Methylphenol

4- Bromophenyl-phenylether 

4-Chloro-3-Methyfphenol 

4-Chloroaniline 

4-Chloro-phenyl-phenyl ether 

4-Nitroaniline 

4-Nitrophenol

Ace naphthene

Acenaphthylene

Acetophenone

Aniline

Anthracene

Azobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

185 Frances Avenue.

2.85

2.57

2.52

2.49 

2.42 

2.87 

2.84 

3.20

2.79

2.66
2.53 

2.98 

3.00 

2.56

2.50 

2.77 

2.52

2.80

2.79 

2.59 

5:59 

2.77 

2.97

3.06 

2.90 

2.39 

3.27

3.07 

2.77 

3:05

2.80 

2.71 

2.15 

3.22 

2.80 

3.32 

3.44 

3.47 

3.24

Cranston, Rl

0.333

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

1.67

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.333

0.667

0.667

0.333

1.67

0.333

0.333

0.667

0.333

0.333

1.67

0.333

0.333

0.667

0.667

0.333

0.333

0.333

0.167

0.333

0.333

02910-2211 Tel:

Dependability

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

401-461-7181

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

6.667

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3.333

3:333

Quality

85 

77 

76

75 

73

86 
85

96 

84 

80

76

89

90

77

75

83

76

84 

84

78 

84 

83 

89 

92 

87 

72 

98 

92

83

91

84 

81 

65

97 

84 

100
103

104 

97

Fax: 401-461-4486
♦ Service

40-140

40-140

40-140

40-140

40-140

30-130

30-130

30-130

30-130

30-130

30-130

40-140

40-140

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

30-130

40-140

40-140

40-140

30-130

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

http://www.

1

7

9

10 
9 

3

3

4 

2 
2
8
5

0.6
2
9

3

6 
1
4 

4

7

0.5

3

3

0.2
13

8 
2
4

0.8
2
5

7

3

4

5

8 
12 
5

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier

8270C Semi-Volatile Organic Compounds

Batch CK02225 - 3546

Benzo(k)fluoranthene 

Benzoic Add 

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-chloroisopropyl)Ether

bis(2-Ethylhexyl)phthalate

Butylbenzyiphthalate

Carbazole

Chrysene

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethyl phthalate

Di-n-butylphthalate

[^^^KDhthalate
f^^^Pene
Fluorene

Hexachiorobenzene

Hexachlorobutadiene

Hexachlorocydopentadiene

Hexachloroethane

IndenoCl^-cdJPyrene

Isophorone

Naphthalene

Nitrobenzene

N-Nitrosodimethylamine

N-Nitroso-Di-n-Propylamine

N-nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Pyridine

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2,4,6-Tribromophenol 

Surrogate: 2-Chlorophenol-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: 2-Fluorophenol 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d6 

Surrogate: p-Terphenyl-d!4

[02225 - 3546

3.19 0.333 mg/kg wet 3.333 96 40-140 1 30

1.72 1.67 mg/kg wet 3.333 52 40-140 11 30

2.52 0.333 mg/kg wet 3.333 76 40-140 10 30

2.65 0.333 mg/kg wet 3.333 80 40-140 2 30

2.66 0.333 mg/kg wet 3.333 80 40-140 11 30

2.46 0.333 mg/kg wet 3.333 74 40-140 12 30

3.06 0.333 mg/kg wet 3.333 92 40-140 2 30

3.06 0.333 mg/kg wet 3.333 92 40-140 0.3 30

2.96 0.333 mg/kg wet 3.333 89 40-140 0.2 30

3.22 0.167 mg/kg wet 3.333 97 40-140 3 30

3.35 0.167 mg/kg wet 3.333 101 40-140 3 30

2.89 0.333 mg/kg wet 3.333 87 40-140 0.4 30

2.94 0.333 mg/kg wet 3.333 88 40-140 3 30

3.00 0.333 mg/kg wet 3.333 90 40-140 1 30

2.98 0.333 mg/kg wet 3.333 89 40-140 2 30

3.26 0.333 mg/kg wet 3.333 98 40-140 6 30

2.99 0:-333 mg/kg wet 3.333 90 40-140 2 30

3.12 0.333 mg/kg wet 3.333 94 40-140 1 30

3.00 0.167 mg/kg wet 3.333 90 40-140 2 30

2.58 0.333 mg/kg wet 3.333 78 40-140 4 30

2.18 1.67 mg/kg wet 3.333 65 40-140 4 30

2.27 0.333 mg/kg wet 3.333 68 40-140 8 30

3.30 0.333 mg/kg wet 3.333 99 40-140 3 30

2.14 0.333 mg/kg wet 3.333 64 40-140 0.7 30

2.68 0.333 mg/kg wet 3.333 81 40-140 2 30

2.49 0.333 mg/kg wet 3.333 75 40-140 4 30

2.30 0.333 mg/kg wet 3.333 69 40-140 9 30

2.56 0.333 mg/kg wet 3.333 77 40-140 4 30

3.11 0.333 mg/kg wet 3.333 93 40-140 3 30

2.97 1.67 mg/kg wet 3.333 89 30-130 3 30

3.05 0.333 mg/kg wet 3.333 92 40-140 1 30

2.13 0.333 mg/kg wet 3.333 64 30-130 7 30

3.42 0.333 mg/kg wet 3.333 102 40-140 3 30

2.13 1.67 mg/kg wet 3.333 64 40-140 4 30

2.47 mg/kg wet 3.333 74 30-130

4.76 mg/kg wet 5.000 95 30-130

3.86 mg/kg wet 5.000 77 30-130

2.81 mg/kg wet 3.333 84 30-130

3.66 mg/kg wet 5.000 73 30-130

2.62 mg/kg wet 3.333 79 30-130

3.98 mg/kg wet 5.000 80 30-130

3.23 mg/kg wet 3.333 97 30-130

8270C(SIM) Polynuclear Aromatic Hydrocarbons

185 Frances Avenue, Cranston, Rl 02910-2211 Tel: 401-461-7181 Fax:401-461-4486

Dependability ♦ Quality ♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. mm

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8270C(SIM) Polynuclear Aromatic Hydrocarbons

Batch CK02225 - 3546

Blank

1,1-Biphenyl

2-Methyl naphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)f) uora nthene

Chrysene

Dibenzo(a>h)Anthracene

Fluoranthene

Fluorene

IndenoCl,2,3-cd)Pyrene

Naphthalene

Phenanthrene

Pyrene

Surrogate: l,2-Dichlorobenzene-d4 

Surrogate: 2-Fluorobiphenyl 

Surrogate: Nitrobenzene-d5 

Surrogate: p-Terphenyl-dl4

NO

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

2.31

2.03

2.01
2.53

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

0.017 mg/kg wet

mg/kg wet 3.333

mg/kg wet 3.333

mg/kg wet 3.333

mg/kgwet 3:333

Classical Chemistry

69

61

60

76

30-130

30-130

30-130

30-130

Batch CK02205 - TCN Prep 

Blank

Total Cyanide ND 1.00 mg/kgwet

LCS__________________________________________________________________________________________________________________________________________________________

Total Cyanide 4.92 1.00 mg/kgwet 5.015 98 90-110

LCS________________________________________________________________________________________________________________________________ _________ ________________

Total Cyanide 19.7 1.00 mg/kgwet 20.06 98 90-110

LCS Pup_________________________________________________________________________________________________________________________________________ _____________

Total Cyanide 19.9 1.00 mg/kgwet 20.06 99 90-110 1 20

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

Fax: 401-461-4486

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

U

SD

D

BT

ND
dry

RPD
MDL
MRL
I/V
F/V
§

1

2
3
Avg

NR
LOD
[CALC]

Notes and Definitions

Analyte included in the analysis, but not detected 

Surrogate recovery(ies) diluted below the MRL (SD).

Diluted.

Benzidine tailing factor >2.

Analyte NOT DETECTED above the detection limit (LOD for DoD Reports)
Sample results reported on a dry weight basis

Relative Percent Difference
Method Detection Limit
Method Reporting Limit
Initial Volume
Final Volume
Subcontracted analysis; see attached report
Range result excludes concentrations of surrogates and/or internal standards eluting in that range.

Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.
Results reported as a mathematical average.

No Recovery 
Limit of Detection 

Calculated Analyte 
Limit of Quantitation 

Detection Limit

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

Fax:401-461-4486

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1011299

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) 
A2LA Accredited: Testing Cert# 2864.01 
http://www.a21a.org/scoDepdf/2864-01 .pdf

Rhode Island Potable and Non Potable Water: LAI00179 
http //www. health, ri. gov/labs/ waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750 
httD://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/out state.pdf

Maine Potable and Non Potable Water: RI0002 
http://www.maine.gov/dep/blwQ/topic/vessel/lab list.pdf

Massachusetts Potable and Non Potable Water: M-RI002 
http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424 
http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water,. Solid and Hazardous Waste: 11313 
http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301
http://www.mde.state.md.us/assets/document/WSP labs-2009apr20.pdf 

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002 
http://www.ni.gov/dep/oQa/certlabs.htm

Pensylvania Potable and Non Potable Water, Solid and Hazardous Waste: 68-01752 
http://files.deplstate.pa.us/RegionalResources/Labs/LabsPortalFiles/2009-0911 accredited laboratories.pdf

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01 
Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry) 

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSCID# 1141
Lead Paint, Lead in Children's Metals Jewelty 

http://www.CDSC.gov/cgi-bin/labaDplist.aspx

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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Sample and Cooler Receipt Checklist

Client: AECOM - ESS 
Client Project ID:

^hi Clientipped/Delivered Via:

s to be checked upon receipt:

ESS Project ID: 10110299 
Date Project Due: 11/26/10 
Days For Project: 5 Day

Attachment B 
SOP 10 0001

1. Air Bill Manifest Present?

Air No.:

2. Were Custody Seals Present?

3. Were Custody Seals Intact?

4. Is Radiation count < 100 CPM?

5. Is a cooler present?

Cooler Temp: 2.8

Iced With: Ice

6. Was COC. included with samples?

7. Was COC signed and dated by client?

8. Does the COC match the sample

9. Is COC complete and correct?

No

No

N/A

Yes

Yes

Yes

Yes

Yes

Yes

10. Are the samples properly preserved!

11. Proper sample containers used?

12. Any air bubbles in the VOA viais?

13. Holding times exceeded?

14. Sufficient sample volumes?

15. Any Subcontracting needed?

16. Are ESS labels on correct containers?

17. Were samples received intact?

ESS Sample IDs:

Sub Lab:

Analysis:

TAT:

18. Was there need to call project manager to discuss status? If yes, please explain.

Yes

Yes

N/A

No

Yes

Who was called?: By whom?

Sample Number Properly Preserved Container Type # of Containers Preservative

1
2

3
4
5
6
7
8
9
10 
11 
12 

13 
13 
13

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Completed By 

Reviewed By:

8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
40 ml - VOA 
40 ml - VOA 
8 oz Soil Jar

Date/Time:_

Date/Time:.

1
1
1
1
1
1
1
1
1
1
1
1
1
2

11 In/d.^

NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP

MeOH
other

NP

Page 30 of j$4
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ESS Laboratory
Division ofTbielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI 02910-2211
Tel. (401) 461-7181 Fax (401) 461-4486
www.esslaboratory.com

CHAIN OF CUSTODY Page. A— of 3
Turn Time .^"Standard Othe

If faster than 5 days, prior approval by laboratory is required #.

State wbatt samples tverc collected from:
MA CmJ CT NH NJ NY ME

Other

Is this project for any of the following:
MA-MCP__________ Navy USACE Other _

Reporting Limns ESS LAB PROJECT ID

Ve TJa IElectronic Deliverable ^ Yes _____ No

Format: Excel XAccessXPDF Other

Co. Name

Contact Person

nScoTT ^-Oq'Z. nj \ A \

City ...

Telephone #

Project # Project Name (20 Char, or Inr)

- GovostuaJ, ^ -

Address &

Z. Tt?C>-VaJ6lo Cj-'T VArtUiC

Statetate
MA.

Zip

0\ STVfo
Ipo#

ESS LAB 

Sample#

Date

Fax#

Collection

Time

Email Address

■Secrr.uHgAJ Afta-i.ee>1,

Sample Identification (20 Out. or lea)

Write Required Analysis

£

N

S
v>I

Ist’*
(-L- A/uArc-i^
\&?6 V-2J sj- [

\\ \^\ |zo(o 2J*.-A-2.

a.
•a»10 efiro

* IV l VS S^> - 2. "A - l

i<\ IfiKO St>-a.fc- ■& -(

5.
lft K> to (y\HH y S\> - ^ - c - \

Container Type: P-Poly G-Glass S-Sterile V-VOA I Matrix: S-Soil SD-Solid D-Sludge WW-Waste Water GW-Ground Water SW-Surface Water DW-Drinking Water O-Oil W-Wipes F-Filters

Cooler Present 

Seals Intact

Yes No

_____Yes _____ No NA.^4_ [ ]

Cooler Temp: &S '6C

Internal Use Only 

Pickup 

[ ] Technicians__

Preservation Code: 1- NP, 2- HC1,3- HjSO«, 4- HNOj, 5- NaOH, 6- MeOH, 7- Asorbic Acid, 8- ZnAct, 9-.

Sampled by: b-\A &S; ) *6 \JAp-> AJ AclfcS. s<Svy^;

Comments:

ATTAcv~fd^ AKjAoj 5HrtT
linquished by: (Signature)

Relinquished by: (Signature)

Date/Time

b\t'ho\Kt>r
Datc/Time

1

X!

Rccyiyal by: (Signature)

Received by: (Signature)

Datc/Time

ul](\lio\l56£>
Datc/Time

I’MA-MCP, client acknowledges samples were collected
rruvith MAT1PPtau vil A

Please fax all chanim

Relinquished by: (Signature)

Relinquished by: (Signature)

Date/Time

Date/Time

Received by: (Signature)

Received by: (Signature)

Date/Time

hain of Custody in writing. 1 (White) Lab Copy 2m
Datc/Time

I____

Client Receipt



P
age 32 of

 34

ESsPtaboratory
Division ofTbielscb Engineering, Inc.
185 Frances Avenue, Cranston, RI 02910-2211
Tel (401) 461-7181 Fax (401) 461-4486
www.esslaboratory.com

IN OF CUSTODY Page of.
Turn Time Standard Other

If faster than 5 days, prior approval by laboratory is required # .

State where samples were collected from;

MA RI CT NH NJ NY ME Other.

Is this project for any of the following:

MA-MCPNavy USACE Other.

Reporting Limits

ioTiOT
Electronic Deliverable _____Yes _____ No

Format: Excel__ Access____PDF___ Other_

Co. Name

Contact Person

-Sct5*3 COo-g.Au |A£s=kxS>%< l

Project #

Cat am i
Project Name <ro Char, ur lc»)

SASp-CftAr'-'STiW P-/

Address

Z- p/KU<

City

ui

State

A\A
Telephone #

ESS LAB 

Sample#

Date

Fax#

Collection

Time

PO#

Email Address

ZccfpT Uto4*»iP
Sample Identification (20 Char, or lea) 8 "g

Q* tj

Write Required Analysis

(0 
60 
0 
00 

i

CO
~ aC

£|A-

\l'

2tf1 d. -*1 n -xj

F o/t,

\\ io;ot X - \ _ - v

A
0 -\

Sl
\ o' HO ^ - \

9 \o\ HO SA> - I - ^ \ A'vicLv-n s-

JA to •, r Y
j

- A - \
1L /o:rY 5 nn, -1,-/ ~ B ’ I

A to :sr i £*> - H - £ - / Nr

Container Type: P-Poly G-Glass S-Sterilc V-VOA Matrix: S-Soil SD-Solid D-Sludge WW-Waste Water GW-Ground Water SW-Surface Water DW-Drinking Water O-Oil W-Wipes F-Filters

Cooler Present

Seals Intact _____

Cooler Temp: o?' if i

Yes

Yes

No

No

Internal Use Only 
NAe^ [ ] Pickup

[■ ] Technicians.

Preservation Code: 1- NP, 2- HC1,3- H2SO*, 4- HNOi, 5- NaOH, 6- MeOH, 7- Asorbic Acid, 8- ZnAct, 9-.

Sampled by:
j K- u~\/

Comments: pic* AST C.M 1 ct. —

Sc?7r~ ArrftCHafo SZsS'Gi '-'I
Relinquishcd by: (Signature)

Relinquished by: (Signature)

Datc/Tiine
ubMM0|i5'o$r~'

Datc/Timc Received by: (Signature)

/ 9
flt/lo I tSffl

ate/Time

Datc/Timc

Relinquished by: (Signature)

Relinquished by: (Signature)

Datc/Timc

I

Datc/Timc

Received by: (Signature)

Received by: (Signature)

Date/Time

1

Date/Time

I

*By circling MA-MCP, client acknowledges samples were collected
i,, ,..;.k Minnarsu vit a

Please fax all changes to Chain of Custody in writing. 1 (White) Lab Copy 2 (Yellow) Client Receipt
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ESS Laboratory
Division ofTbielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI02910-2211
Tel. (401) 461-7181 Fax (401) 461-4486

www.esslaboratory.com

CHAIN OF CUSTODY
Turn Time

Page of
V#r

Standard Other

If faster than 5 days, prior approval by laboratory is required #. 

State where samples were collected from;

MA CRU CT NH NJ NY ME Other

Is this project for any of the following:
MA-MCP Navy USACE Other,

Reporting Limits ESS LAB PROJECT ID

/ae KTa ’
Electronic Deliverable -A Yes" _____No

Format: Excel XlAccess^PDF Other,

Telephone #

Co. Name

Contact Person v

S»CQtt

Project #

Address

Project Name <20 Clur. or l«s)

City State VAfV Zip

ESS LAB 

Sample#

Date

0|8flU

Fax #

Collection

Time

PO#

Email Address

Sample Identification (20 ctnr. or Ira)
It

0# o

jwi
Write Required Analysis

JJ

Ci 
CP

hQ

j

£

§
<30
3

«o

O
<3**

d

(5^ a.

-U^>;

12.

13

lljtf|9ou 0^5" £»T> S>D-U- A-\ X
os2£. A

ss? SD'U- A~i

S4 £J£>-QI- ft (S
X

I.UQ

)33.o 9Jb-e&- A f X

A SW te-W-AWO V X

'V )S3o £& ~ os~ - Al& & x

Container Type: P-Poly G-Glass S-Sterilc V-VOA Matrix; S-Soil SD-Solid D-Sludge WW-Wasre Water G\V-Ground Water SW-Surtace Water DW-Drinking Water O-Oil W-Wipes F-Fihers

Cooler Present VVes _ _ No Internal Use Only

Seals Intact _____ Yes _____ No N Hi. [ ] Pickup

Cooler Temp: Icq, [ ] Technicians__

Preservation Code: 1- NP, 2- HC1,3- H2SO4,4- HNO>, 5- NaOH, 6- MeOH, 7- Asorbic Acid, 8- ZnAct, 9-.

Sampled by: ________________________________

Comments:

tc/Time Relinquished by: (Signature)

Relinquished by: (Signature)

Date/Time

1
Date/Time

Received by: (Signature)

Received by: (Signature)

Datc/Timc

Date/Time

•By MA-MCP, client acknowledges samples were collected
in with MAHF.P PAM VII A

hain of Custody in writing. 1 (White) Lab Copy 2 (' Client Receipt



lo
n

st
g

^
Attachment 2

Proposed Method Detection and Reporting Limits for Sediment Samples

VOC: 5035/8260 ppm CC List - Low in Solid (8260B)

Analyte 
Chlorobenzene 
Toluene 
Xylene O 
Xylene P.M

MDL
mg/Kg
0.0016
0.0016
0.0016
0.0032

MRL
mg/Kg
0.0050
0:0050
0.0050
0.0100

MS/MSD MSRPD BS/BSD BS RPD
%REC

70-130
70-130
70-130
70-130

20
20
20
20

%REC
70-130
70-130
70-130
70-130

20
20
20
20

SVOC: 8270 ppm CC List in Solid (8270C) 

Analyte
1,2-Dichlorobenzene 
2-Methylnaphthalene 
4-Chloroaniline

MDL
mg/kg
0.086
0.072
0.075

MRL
mg/kg
0.333
0.333
0.667

MS/MSD
%REC

40-140
40-140
40-140

RPDMS RPD BS/BSD
%REC

30 40-140 30
30 40-140 30
30 40-140 30

MET: ICP ppm CC Ust In Solid (6010B)

Analyte
Cadmium
Copper
Lead
Zinc

MET: GFAA ppm CC Ust in Solid (7000)

Analyte
Thallium

MDL
mg/Kg
0.09
0.5
0.3
0.7

MDL
mg/Kg

0.11

MRL
mg/Kg
0.67
1.3 
6.7
3.3

MRL
mg/Kg
0:33

DUP RPD

35
35
35
35

DUP RPD

MS
%REC

75-125
75-125
75-125
75-125

MS 
%REC 

35 75-125

MS RPD

35
35
35
35

RPD

BS
%REC 

80 -120 
80-120 
80-120 
80-120

BS 
%REC 

35 80-120

BS RPD

20
20
20
20

RPD

20

CN: Total Cyanide 9014 In Solid (9014)

Total Cyanide

MDL
mg/kg

0.2

MRL
mg/kg

1.0

DUP

20

MS
%REC

.75-125

RPDBS/BSD 
%REC

90-110 20

SVOC: 8270/3541 ppm PAH SIM in Solid (8270C)
MDL MRL

Analyte mg/kg mg/kg
Anthracene 0.0014 0.0170
Benzo(a)anthracene 0.0012 0.0170
Benzo(a)pyrene 0.0014 0.0170
Benzo(b)fluoranthene 0.0017 0.0170
Benzo(g,h,l)perylene 0.0019 0.0170
Benzo(k)fluoranthene 0.0014 0.0170
Chrysene 0.0013 0.0170
Dibenzo(a,h)Anthracene 0.0020 0.0170
Fluoranthene 0.0011 0.0170
lndeno(1,2,3-cd)Pyrene 0.0020 0.0170
Pyrene 0.0028 0.0170

MS/MSD 
%REC 

40-140 
40-140 
40-140 
40-140 
40 -140 
40 - 140 
40 -140 
40-140 
40-140 
40-140 
40-140

MS RPD

30
30
30
30
30
30
30
30
30
30
30

BS/BSD 
%REC 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40 -140 
40-140 
40-140

RPD

30 .
30
30
30
30
30
30
30
30
30
30

SVOC: 8082 PCB-Low Level in Solid (8082)
MDL MRL

Analyte mg/kg mg/kg
Aroclor 1221 0.0150 0.0500
Aroc!or 1232 0.0150 0.0500
Aroclor 1242 0.0150 0.0500
Aroclor 1248 0.0150 0.0500
Aroclor 1254 0.0150 0.0500
Aroclor 1260 0.0150 0.0500

BS/BSD
%REC

40 -140

BS RPD MS/MSD MSRPD 
%REC %REC %REC

50 40-140 50

Information provided by ESS Labs. Cranston. Rl.
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Scott Wozniakowski 

AECOM Environment - ENSR 

2 Technology Park Drive 

Westford, MA 01886

RE: BASF - Cranston RI (60163799.1)

ESS Laboratory Work Order Number: 1012021

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department.

Laurel Stoddard 

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461-7181 Fax: 401 -461 -4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service

Page 1 of 11



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012021

SAMPLE RECEIPT

The following samples were received on December 01, 2010 for the analyses specified on the enclosed Chain of Custody 

Record.

These samples were originally received on hold on November 19,2010.

Lab Number 
1012021-01 

1012021-02 

1012021-03

SampleName 
SD-l-A-1 

SD-3-A-1 

SD-4-A-1

Matrix

Soil

Soil

Soil

Analysis
8082

8082

8082

185 Frances Avenue, Cranston, Rt 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality
Fax: 401-461-4486 

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012021

PROJECT NARRATIVE

No unusual observations noted. 

End of Pro ject Narrative.

DATA USABILITY LINKS

Definitions of Quality Control Parameters 

Semivolatile Organics Internal Standard Information 

Semivolatile Organics Surrogate Information 

Volatile Organics Internal Standard Information 

Volatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httD://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

f.

bslTsborator

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-l-A-1

Date Sampled: 11/19/10 10:06

Percent Solids: 56

Initial Volume: 17.9
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012021

ESS Laboratory Sample ID: 1012021-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: SEP
Prepared: 12/1/10 16:30

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (0.0998)

ND (0.0998)

2.95 (0.499)

ND (0.0998)

ND (0.0998)

ND (0.0998)

Limit DF
1

1

5

1

1

1

Analyzed Sequence Batch
12/02/10 16:07 CL00129

12/02/10 16:07 CL00129

12/02/10 17:22 CL00129

12/02/10 16:07 CL00129

12/02/10 16:07 CL00129

12/02/10 16:07 CL00129

: Decachlorobiphenyl 

|S: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

77%

79%

65%

48%

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-3-A-1

Date Sampled: 11/19/10 10:40

Percent Solids: 83

Initial Volume: 20.5
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012021

ESS Laboratory Sample ID: 1012021-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: SEP
Prepared: 12/1/10 16:30

8082 Polychlorinated Biphenyls (PCB)

Analvte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (0.0588)

ND (0.0588)

ND (0.0588)

ND (0.0588)

ND (0.0588)

ND (0.0588)

Limit DF
1

1

1

1

1

1

Analyzed Sequence Batch
12/02/10 16:25 CL00129

12/02/10 16:25 CL00129

12/02/10 16:25 CL00129

12/02/10 16:25 CL00129

12/02/10 16:25 GL00129

12/02/10 16:25 GL00129

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

77%

86%
79%

74%

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. MCTJtaroiiY

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-4-A-1

Date Sampled: 11/19/10 10:54

Percent Solids: 86

Initial Volume: 20
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012021

ESS Laboratory Sample ID: 1012021-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: SEP
Prepared: 12/1/10 16:30

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (0.0581)

ND (0.0581)

0.213 (0.0581)

ND (0.0581)

ND (0.0581)

ND (0.0581)

Limit DF
1

1

1

1

1

Analyzed Sequence Batch
12/02/10 16:44 CL00129

12/02/10 16:44 CL00129

12/02/10 16:44 CL00129

12/02/10 16:44 CL00129

12/02/10 16:44 CL00129

12/02/10 16:44 CL00129

k: Decachlorobiphenyl 

Jr Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery Qualifier Limits

77 % 30-150

82 % 30-150

78 % 30-150

71 % 30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012021

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8082 Polychlorinated Biphenyls (PCB)

Batch CL00129 - 3540

Blank

Arodor 1221 

Arodor 1232 

Arodor 1242 

Arodor 1248 

Arodor 1254 

Arodor 1260

ND

ND

ND

ND

ND

ND

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0181

0.0164

0.0204

0.0185

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.02500

0.02500

0.02500

0.02500

72

66
82

74

30-150

30-150

30-150

30-150

LCS

0.357 mg/kg wet 0.5000

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0198

0.0190

0.0206

0.0182

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0:02500

0.02500

0.02500

0.02500

79

76

82

73

30-150

30-150

30-150

30-150

LCS Dup

0.375 mg/kg wet 0.5000 75

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0206

0.0203

0.0198

0.0179

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.02500

0.02500

0.02500

0.02500

82

81

79

72

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181

Dependability ♦ Quality

Fax: 401-461-4486
♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 

Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012021

Notes and Definitions

U Analyte included in the analysis, but not detected

D Diluted.

ND Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged Analytes
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
MDL Method Detection Limit
MRL Method Reporting Limit

LOD Limit of Detection
LOQ Limit of Quantitation
DL Detection Limit

I/V Initial Volume
F/V Final Volume

§ Subcontracted analysis; see attached report

1 Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
2 Range result excludes concentrations of target analytes eluting in that range.

3 Range result excludes the concentration of the C9-C10 aromatic range.
Avg Results reported as a mathematical average.

NR No Recovery

[CALC] Calculated Analyte

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7,181
Dependability ♦ Quality

Fax: 401-461-4486 

♦ Service

http://www.ESSLaboratorv.com

Page 8 of 11



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

ofThielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012021

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)
A2LA Accredited: Testing Cert# 2864.01 
http://www.a2la.org/scopendf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179 
http://www.health.ri.aov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750 
http://www.ct.eov/dph/lib/dph/environmental health/environmental laboratories/pdf/out state.pdf

Maine Potable and Non Potable Water: RI0002 
http://www.maine.gov/dep/blwo/topic/vessel/lab list.pdf

Massachusetts Potable and Non Potable Water: M-RI002 
http://public-dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424 
http://www4.eeov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313 
http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maiyland Potable Water: 301
http://www.mde.state.md.us/assets/document/WSP labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002 
http://www.ni.gov/dep/oqa/certlabs.htm

Pensylvania Potable and Non Potable Water, Solid and Hazardous Waste: 68-01752 
http://files.dep.state.pa.us/RegionalResources/Labs/LabsPortalFiles/2009-0911 accredited laboratories.pdf

CHEMISTRY

A2LA Accredited: Testing Cert# 2864.01 
Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry) 

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSCID# 1141
Lead Paint, Lead in Children's Metals Jewelry 
http://www.cpsc.gov/cgi-bin/labapplist.aspx

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service



Sample and Cooler Receipt Checklist

Client: AECOM - ESS 
Client Project ID:

#hipped/Delivered Via: ESS Courier

ms to be checked upon receipt:

ESS Project ID: 10120021 
Date Project Due: 12/8/10 
Days For Project: 5 Day

Attachment B 
SOP 10_000J

1. Air Bill Manifest Present?

Air No.:

2. Were Custody Seals Present?

3. Were Custody Seals Intact?

4. Is Radiation count < 100 CPM?

5. Is a cooler present?

Cooler Temp: 2.8 

Iced With: Ice

6. Was COC included with samples?

7. Was COC signed and dated by client?

8. Does the COC match the sample

9. Is COC complete and correct?

* No

1 No 

N/A 

Yes 

Yes

Yes

Yes

Yes

Yes

10. Are the samples properly preserved!

11. Proper sample containers used?

12. Any air bubbles in the VOA vials?

13. Holding times exceeded?

14. Sufficient sample volumes?

15. Any Subcontracting needed?

16. Are ESS labels on correct containers!

17. Were samples received intact?

ESS Sample IDs:

Sub Lab:

Analysis:

TAT:

18. Was there need to call project manager to discuss statu§?/If yes, please explain.

Who was called?: By whom?

Sample Number Properly Preserved Container Type

1
2
3

Completed By: 

Reviewed By:_

Yes
Yes

8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar

Date/Time:___

Date/Time:___

# of Containers

1
1
1

/

Preservative

NP
NP
NP

Page 10 of 1J
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age 11 of 11

ESS Laboratory
Division o/Tbielsch Engineering, Inc.
185 Frances Avenue, Cranston, RI02910-2211 
Tel. (401) 461-7181 Fax (401) 461-4486 
www.esslaboratory. com

Telephone #

Turn Tune

CHAIN OF CUSTODY
Standard""

/o/a /
Page ^ of 3

Other
If farter chan 5 days, prior approval by laboratory is required #. 

State where samples were collected from;

MA Rl CT NH NJ NY ME Other

Co. Name

Contact Person

«Sctg\l UJq,z.a>iAC<o^S1/< l

Project#

Is this project for any of the follow imp

MA-MCPNavy USACE Other

Addre

Project Name (20Clnr. urlcw)

SAsP - ci^Aa/Sjoaj ft f

City State
A\A

ESS LAB 

Sample#

Date

Fax#

Collection

Time

PO#
"3
e

Email Address CJ

ZoffT ojq-zmihti €> J§

Sample Identification (teckv.artes) £

M

60

§>
I

C3

Reporting Limits

------------------------------------LJULl JT
Electronic Deliverable _____Yes _____ No jO.fl

Format: Excel_Access__ PDF__ Other1 ‘

Write Required Analysis

s< \~] Ho pj^

i Ac YS' £
Sf «. I? /V® /MJ f

W Son)

9

3

3l
■±

o(g~~

\ O' SO

•s1^ - i - h> -1 
\ ~ Tg - \

~ 1 - - \
f

\?5T^0------- -5^ ~ 'W-'SL - \
iilLf =nLi

m. to\sri s\> -‘i -A - l

it 3 ^ - *-/----------- ■" (-

iS: io.'<rV <>s> - H - £ -H- nJ'

Container Type: P-Polyf G-Glass S-Sterilc V-VQA | Matrix: S-Soil SD-Solid D-Sludge W-Waste Water GW-Ground Water SW-Surface Water DW-Drinking Water O-Oil W-Wipes P-Khers

ISCooler Present 

Seals Intact

Yes

Yes

.No

No

naX

Cooler Temp: f C^_

Internal Use Only 

[ ] Pickup 

( ] Technicians__

Preservation Code: 1- NP, 2- HCI, 3- H>SOs 4- HNOr, 5- NaOH, 6- MeOH, 7- Asorbic Acid 8- ZnAct, 9-.

Sampled by:

Comments: pteASC A^C-HioeT. 4>um-VS»A j4?rvf>/^C- -S£> _ Z*rS<j cr-jw

■ScSnT 4tt?Ach<A &s~GL^tt
Relinquished by. (Signature)

Relinquished by: (Signature)

Date/Time

ut»MMD|t5'g5~'

Date/Time

1
Received by (Signature)

/ Datc/Ttme

Ml* I !<pi
Date/Time

I

Relinquished by; (Signature)

Relinquished by (Signature)

Datc/Timc

Datc/Time

Received by: (Signature)

Received by (Signature)

Date/Time

1
Date/Time

I
*BycifcIing MA-MCP. client acknowledges samples were collected

r4,„^ MAtScprAM VI? A
Please fax ait changestoChain of Custody in writing.

1 (White) Lab Copy 2 (Ycllo^Micnt Receipt



Division of Thielsch Engineering, Inc.

ESS Laboratory BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Scott Wozniakowski 

AECOM Environment - ENSR 

2 Technology Park Drive 

Westford, MA 01886

RE: BASF - Cranston RI (60163799.1)

ESS Laboratory Work Order Number: 1012026

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department.

Laurel Stoddard 

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 httt>://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012026

SAMPLE RECEIPT

The following samples were received on December 02, 2010 for the analyses specified on the enclosed Chain of Custody 

Record.

These samples were originally received on November 19, 2010 as ESS Laboratory Sample IDs 1011299-07,

1011299-09,1011299-11 and 1011299-12.

Lab Number
1012026-01

1012026-02

1012026-03

1012026-04

SamnleName
SD-l-B-1

SD-3-B-1

SD-4-B-1

SD-4-C-1

Matrix
Soil

Soil

Soil

Soil

Analysis
8082

8082

8082

8082

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 htttx/Avww.ESSLaboratorvcom

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012026

PROJECT NARRATIVE

8082 Polychlorinated Biphenyls (PCB)
1012026-03 Surrogate recovervtiesl diluted below the MRL1SD1.

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

No other observations noted.

End of Project Narrative.

DATA USABILITY LINKS

Definitions of Quality Control Parameters 

Semivolatile Organics Internal Standard Information 

Semivolatile Organics Surrogate Information 

l^Me Organics Internal Standard Information 

X^Bitile Organics Surrogate Information 

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401 -461 -7181

Dependability ♦ Quality

Fax: 401-461-4486 

4 Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-l-B-1

Date Sampled: 11/19/10 10:06

Percent Solids: 58

Initial Volume: 20.1
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012026

ESS Laboratory Sample ID: 1012026-01

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 12/2/10 15:30

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL1
ND (0.0858)

ND (0.0858)

6.29 (0.858)

ND (0.0858)

ND (0.0858)

ND (0.0858)

Limit DF
1

1

10

1

1

1

Analyzed Sequence Batch
12/03/10 17:00 CL00129

12/03/10 17:00 CL00129

12/03/10 18:16 CL00129

12/03/10 17:00 CL00129

12/03/10 17:00 CL00129

12/03/10 17:00 CL00129

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery 

69% 

56% 

50% 

32 %

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-3-B-1

Date Sampled: 11/19/10 10:40

Percent Solids: 87

Initial Volume: 20.2
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012026

ESS Laboratory Sample ID: 1012026-02

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 12/2/10 15:30

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL)
ND (0.0569)

ND (0.0569)

3.49 (0.569)

ND (0.0569)

ND (0.0569)

ND (0.0569)

Limit DF
1

1

10

1

1

1

Analyzed Sequence Batch
12/03/10 17:19 CL00129

12/03/10 17.19 

12/03/10 18:34 

12/03/10 17:19 

12/03/10 17:19 

12/03/10 17:19

CL00129

CL00129

CL00129

CL00129

CL00129

k: Decachlorobiphenyl 

P Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery Qualifier Limits

76 % 30-150

78 % 30-150

104 % 30-150

89 % 30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel:'401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc. 6SLTO0RAT0BV

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI

Client Sample ID: SD-4-B-1

Date Sampled: 11/19/10 10:54

Percent Solids: 74

Initial Volume: 20

Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012026

ESS Laboratory Sample ID: 1012026-03

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 12/2/10 15:30

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results nviKL!
ND (3.38)

ND (3.38)

36.6 (3.38)

ND (3.38)

ND (3.38)

ND (3.38)

Limit DF
50

50

50

50

50

50

Analyzed Sequence Batch
12/03/10 17:57 CL00129

12/03/10 17:57 CL00129

12/03/10 17:57 CL00129

12/03/10 17:57 CL00129

12/03/10 17:57 CL00129

12/03/10 17:57 CL00129

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachtoro-m-xytene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery

%
%
%

%

Qualifier 

SD 

SD . 

SD 

SD

Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, Rt 02910-2211 Tel: 401-461-7181 Fax: 401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR

Client Project ID: BASF - Cranston RI

Client Sample ID: SD-4-C-1

Date Sampled: 11/19/10 10:54

Percent Solids: 87

Initial Volume: 20.1
Final Volume: 10

Extraction Method: 3540

ESS Laboratory Work Order: 1012026

ESS Laboratory Sample ID: 1012026-04

Sample Matrix: Soil

Units: mg/kg dry

Analyst: IBM
Prepared: 12/2/10 15:30

8082 Polychlorinated Biphenyls (PCB)

Analyte
Aroclor 1221

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260

Results (MRL1
ND (0.0572)

ND (0.0572)

8.02 (0.572)

ND (0.0572)

ND (0.0572)

ND (0.0572)

Limit DF
1

1

10

1

1

1

Analyzed Sequence Batch
12/03/10 17:38 CL00129

12/03/10 17:38 

12/03/10 18:53 

12/03/10 17:38 

12/03/10 17:38 

12/03/10 17:38

CL00129

CL00129

CL00129

CL00129

CL00129

Decachlorobiphenyl 

V Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

%Recovery 

81% 

83% 

97% 

67 %

Qualifier Limits

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http ://www. ESS Laboratory com

Dependability ♦ Quality ♦ Service
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

t.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012026

Quality Control Data

Spike Source %REC RPD

Analyte Result MRL Units Level Result %REC Limits RPD Limit Qualifier

8082 Polychlorinated Biphenyls (PCB)

Batch CL00129 - 3540

Blank

Arodor 1221 

Arodor 1232 

Arodor 1242 

Arodor 1248 

Arodor 1254 

Arodor 1260

ND

ND

ND

ND

ND

ND

0.0500

0.0500

0.0500

0.0500

0.0500

0.0500

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2CJ 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0.0181

0.0164

0.0204

0.0185

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.02500

0.02500

0.02500

0.02500

72

66
82

74

30-150

30-150

30-150

30-150

LCS

Arodor 1260 0.357 0.0500 mg/kg wet 40-140

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2C]

0:0198

0.0190

0.0206

0.0182

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.02500

0.02500

0.02500

0.02500

79

76

82

73

30-150

30-150

30-150

30-150

LCS Dup

Arodor 1260 0.375 mg/kg wet 40-140

Surrogate: Decachlorobiphenyl 

Surrogate: Decachlorobiphenyl [2C] 

Surrogate: Tetrachloro-m-xylene 

Surrogate: Tetrachloro-m-xylene [2CJ

0.0206

0.0203

0.0198

0.0179

mg/kg wet 

mg/kg wet 

mg/kg wet 

mg/kg wet

0.02500

0.02500

0.02500

0.02500

82

81

79

72

30-150

30-150

30-150

30-150

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

Fax: 401-461-4486
♦ Service

Http ://www. ES SLaboratorv. com

Page 8 of 12



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR 
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012026

U

SD

D

ND
dry
RPD

MDL
MRL
LOD
LOQ

DL 
I/V 

FN
§
1
2

3
Avg
NR

Notes and Definitions

Analyte included in the analysis, but not detected 

Surrogate recovery(ies) diluted below the MRL (SD).

Diluted.

Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged Analytes

Sample results reported on a dry weight basis
Relative Percent Difference

Method Detection Limit
Method Reporting Limit
Limit of Detection
Limit of Quantitation
Detection Limit
Initial Volume
Final Volume

Subcontracted analysis; see attached report
Range result excludes concentrations of surrogates and/or internal standards eluting in that range.

Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.
Results reported as a mathematical average.

No Recovery 

Calculated Analyte

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181
Dependability ♦ Quality

Fax: 401-461-4486 

♦ Service

http://www.ESSLaboratorv.com
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory

The Microbiology Division 

of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Client Name: AECOM Environment - ENSR
Client Project ID: BASF - Cranston RI ESS Laboratory Work Order: 1012026

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP) 
A2LA Accredited: Testing Cert# 2864.01 
http://www.a21a.org/scopepdf72864-01 .pdf

Rhode Island Potable and Non Potable Water: LAI00179 
http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750 
http://www.ct.gov/dph/lib/dph/environmental health/environmental laboratories/pdf/out state.pdf

Maine Potable and Non Potable Water: RI0002 
http://www.maine.gov/dep/blwQ/topic/vessel/lab list.pdf

Massachusetts Potable and Non Potable Water: M-RI002 
http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424 
http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313 
http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301
http://www.mde.state.md.us/assets/document/WSP labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002 
http://www.ni .gov/dep/oQa/certlabs.htm

Pensylvania Potable and Non Potable Water, Solid and Hazardous Waste: 68-01752 
http://files.dep.state.pa.us/RegionalResources/Labs/LabsPortalFiles/2009-0911 accredited laboratories.pdf

CHEMISTRY

A2LA Accredited: Testing Cert# 2864.01 
Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry) 

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141
Lead Paint, Lead in Children's Metals Jewelry 
http://www.cpsc.gov/cgi-bin/labapplist.aspx

185 Frances Avenue, Cranston, RI 02910-2211 Tel: 401-461-7181 Fax:401-461-4486 http://www.ESSLaboratorv.com

Dependability ♦ Quality ♦ Service
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Sample and Cooler Receipt Checklist

Client: AECOM - ESS 
Client Project ID:

Jpped/Delivered Via: ESS Courier

s to be checked upon receipt:

ESS Project ID: 1Q120026 
Date Project Due: 12/9/10 
Days For Project: 5 Day

Attachment B 
SOP 10_0003

1. Air Bill Manifest Present?

Air No.:

2. Were Custody Seals Present?

3. Were Custody Seals Intact?

4. Is Radiation count < 100 CPM?

5. Is a cooler present?

Cooler Temp: 2.8 I

Iced With: Icepacks

6. Was COC Included with samples?

7. Was COC signed and dated by client?

8. Does the COC match the sample

9. Is COC complete and correct?

No

No

N/A

Yes

Yes

Yes

Yes

Yes

Yes

Yes

10. Are the samples properly preserved!

11. Proper sample containers used?

12. Any air bubbles in the VOA vials?

13. Holding times exceeded?

14. Sufficient sample volumes?

15. Any Subcontracting needed?

16. Are ESS labels on correct containers? (Y

17. Were samples received intact? /Ye

ESS Sample IDs: ___

Sub Lab:

Analysis: _________ _
TAT:____________ ^

Yes

N/A

No

Yes

18. Was there need to call project manager to discuss status? If yes, please explain.

Who was called?: By whom?

Sample Number Properly Preserved Container Type # of Containers

1
2
3
4

Completed By: 

Reviewed By:_

Yes 
Yes 
Yes 
Yes

8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar 
8 oz Soil Jar

Date/Time:

Date/Time:

1
1
1

)^j ?Q

/c>| a / |p

Preservative

NP
NP
NP
NP

Page 11 of ll



ESS Laboratory
Division ofTbielsch Engineering, Inc.
185 France? Avenue, Cranston, RI 02910-2211 
Tel. (401) 461-7181 Fax (401) 461-4486 
www.esslaboratory.com

ICaI%me I Project

^IbrnTte
CHAIN OF CUSTODY

Standard '" '

jf faster than 5 days, prior approval by laboratory is required # 
State where samples were collected from;

MA RI CT NH NT NY ME

Reporting limits

Other■----- ---- 1 wk wtnet Electronic Deliverable ____ Yes _____ No

Format: Excel__Access_ PDF__ Other

Page _ Z 0f_2__

fess LAB pROjEtrulD-

*By circling MA-MCP, client acknowledges samples were collected

tuitK M Al>np TAM VI! A



AECOM AECOM
250 Apollo Drive 
Chelmsford, MA 01824

978.905.2100 tel
978.905.2101 fax

Memorandum

ToFrank Battaglia, EPA Page1_

CCJoseph Guamaccia, BASF_____________________________ _____________

Subject Sediment Sampling Results and Scope of Work for Sediment Removal at Former
Ciba-Geigy Facility, Cranston, Rl 

FromJoanne Lynch / Kris Carbonneau, AECOM 

DateSeptember 16, 2011

Summary of Sampling Results (July 2011). On behalf of BASF, AECOM completed sediment 
sampling in the Pawtuxet River on July 13 and 14, 2011. The objective of this work was to complete 
a supplemental assessment of sediment quality in former locations where elevated total PCB 
concentrations (SD-TUF2C, SD-TUF7C) were measured during historical sediment investigations 
(RFI Pawtuxet River, 1995). The sampling activities were designed to help delineate areas that 
could potentially require remediation to address surficial PCB concerns. This field work and 
analysis was consistent with previous work conducted to delineate PCB concentrations at location 
SD-2R (see 2/7/11 letter report from AECOM to EPA).

Sediment samples were collected from the historic SD-TUF7C location and the immediate 
surrounding area. Attached Figure 1 presents actual sediment sample locations from the July 2011 
event. Sediment collection locations, SD-32, SD-33, SD-34, SD-35, SD-36 (shown in blue on 
Figure 1), were submitted for total PCB and total organic carbon (TOC) analyses. Sediment 
samples were collected from 0-6” (A), 6-12” (B), and 12-24” (C) intervals from each sediment core. 
Sediment samples from the locations shown in green on Figure 1 were collected and archived with 
the laboratory. Based on the initial PCB results in the SD-TUF7C area, SD-21 was submitted for 
PCB analysis from the archive. Analytical results for total PCB and TOC concentrations are 
presented in attached Table 1. Field observations are presented in attached Table 2.

Similarly, sediment samples were collected from the historic SD-TUF2C location and the immediate 
surrounding area. However, field conditions indicated that sediment in this area was scoured and 
there was a significant deposition of debris (e.g., tree branches, logs, cobbles, rocks). Attempts to 
collect sediment from seven (7) discrete locations in this area were unsuccessful (see Figures 2, 3, 
and 4 for attempted locations). Sediment collection was possible at four (4) discrete locations, SD- 
29, SD-42, SD-22, SD-23, as shown on Figure 1. Sediment samples from SD-29 and SD-42 
(shown in blue) were submitted for total PCB and TOC analyses. Sediment samples from SD-22 
and SD-23 (shown in green) were archived with the laboratory. Based on the initial PCB results 
from SD-42, SD-23 was submitted for PCB analysis. Analytical results for total PCB and TOC 
concentrations are presented in attached Table 1. Field observations are presented in attached 
Table 2.

To enhance and sustain the world's built, natural and social environments

J:\lndl_Service\Pnoject Files\BASF-0760\Cranston RI\1_Project Management\Proposals - Add-ons\8. Sediment Removal\Scope of Work_EPA 
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AECOM 2

All sediment PCB data are presented, by depth interval on Figures 2 through 4. Figure 5 presents 
three discrete areas around SD-2R, SD-TUF7C, and SD-TUF2C, proposed for removal.

Implications of Sampling Results. Based on review of the analytical results, the following 
observations are made:

o Prior to sampling, data suggested a well-bounded delineation at SD-2R laterally and to a 
depth of 1 foot in sediment. The proposed work is to excavate sediment over an area of 
120 ft2 to a depth of at least 2 ft, and replace that volume with clean sand. The total 

volume of sediment removal is approximately 11 CY.

o Two additional areas of potential PCB impact identified from previous sampling results 
were confirmed. At area SD-42, data provide a well-bounded delineation laterally (90 ft2) 

and to a depth of 1 foot to encompass the measured impact depth of 0.5 ft. At area SD- 
34, data provide a well-bounded delineation laterally (180 ft2) and to a depth of 2.5 ft to 

encompass the measured impact depth of 2 ft. Collectively the estimated total volume of 
sediment removal is 20 CY. This volume will be replaced with clean sand.

Remedial Action Overview. Remedial action is projected to proceed as follows:

Workplan. On behalf of BASF, AECOM would prepare a brief work plan to outline the execution 
approach for purposes of presentation to EPA for approval. Details on the workplan are provided 
below.

Performance Specification. Upon receipt of EPA approval, a brief performance specification for use 
in soliciting bids from one (or more) qualified contractors will be prepared. A formal competitive bid 
process is not intended for this work to hasten the schedule to allow a 2011 completion; however, a 
minimum performance specification is needed to communicate the terms of the project and the 
execution quality assurance. Details on the specification content are provided below.

Contractor Construction Plan. In response to the performance specification, AECOM will receive 
and review one execution plan from either the sole solicited contractor or the contractor with the 
lowest stated bid price. Should the contractor specify a land-based removal process (see 
Construction Execution Approach below) then AECOM will also review potential stability concerns 
associated with the steel sheet pile wall. Following construction approach review, AECOM would 
discuss concerns with the contractor and review any needed follow up submission. AECOM has 
assumed that the contractor will be bound contractually to BASF.

Mobilization/Kickoff. AECOM will schedule and attend a kickoff meeting at the start of the field 
work. Given the short duration of the work, it is intended that this meeting occur at the start of 
construction but not prior to mobilization.

Construction Oversight. AECOM envisions that the work will take approximately 6 working days 
barring weather and equipment related issues. AECOM intends to provide oversight of the 
contractor.

Field Construction Reports. AECOM will generate daily construction reports for inclusion in a final 
completion report. AECOM will also review the post-dredge data report provided by the contractor 
to confirm that the actual removal volumes are consistent with the work plan.

To enhance and sustain the world’s built, natural and social environments



AECOM 3

Construction Completion Report. AECOM will generate a concise construction completion report 
for purposes of documenting the removal for EPA. It is envisioned that the report will consist of a 
summary of the daily report forms inclusive of a photo log as well as the review and confirmation of 
post-dredge removal.

Engineering Work Plan Approach. AECOM will generate a workplan for submission to EPA.
The purpose of the workplan is to establish guidelines for the removal work for review, comment 
and approval by EPA. The workplan will outline the following:

• Site location and project limit of work boundaries
• Site conditions including access points, elevations, grades, structures and utilities (to the 

extent known)
• Dredge areas, depths and overdepth requirements
• Material characterization (from historical data)
• Contractor staging and set down areas as well as sediment stockpiling and dewatering 

area
• Site access and work limitations
• Allowable forms of removal and re-suspension limits
• Minimum standards for controlling sediment re-suspension and soil erosion
• Construction quality assurance requirements
• Collection and management of sediment decant water (on water and on land)
• Backfill material description and placement method
• Post removal data collection and documentation for post-construction completion report

AECOM will generate the workplan for submission to BASF for review, make necessary revisions 
and submit to the EPA. It is anticipated that the scope of comments will not require more than one 
(1) day of revisions to finalize the document. AECOM anticipates review and approval by EPA 
within 7 calendar days.

Construction Execution Approach. AECOM will generate a construction performance 
specification which will include prepared scaled figures with established survey data and datum 
which will serve as a project plan which one or more qualified area contractors will receive. Given 
the short timeframe for conducting this work, it is AECOM’s intention to provide the performance 
specification to more than one qualified contractor so as to receive at least one firm bid which 
complies with the window of execution (i.e., by the end of calendar 2011).

While it will be up to the contractor to select their preferred method of executing the removal work, 
two general approaches exist. One method is to use a long-arm excavator positioned on shore to 
conduct the removal and the second is to mount a mechanical dredge on a barge and conduct in­
water removal. In each case, backfilling with sand would use the same placement method as with 
removal. Method of selection may be a function of contractor availability if land-based operations 
are not restricted based on the proximity of the power lines over the Facility Railroad Bridge. The 
anticipated sequence of the execution is as follows:

• Mobilize equipment to site
• Construct ancillary facilities including dewatering pad and upland soil erosion controls
• Secure staging/access points for sediment removal and on-site transport equipment and 

confirm infrastructure suitability to support the staging/access

To enhance and sustain the world’s built, natural and social environments



AECOM 4

• Deploy silt curtain to minimize dispersion of re-suspended sediment
• Conduct removal activities and stockpile sediment on dewatering pad
• Process sediment as needed with reagent to address free liquids
• Load out soil into transfer trucks with collection and analysis of sediments as required by 

the final disposal facility
• Backfill sandy soil into excavation to restore grades
• Analyze decant water for offsite management
• After confirming adequate removal depths have been achieved, demobilize all equipment 

and materials from the site.

The contractor will need to summarize their construction approach in a technical execution plan 
which AECOM will review and comment on prior to mobilization. In addition to the technical 
requirements of this work, the contractor will need to assure AECOM that it has adequate health 
and safety procedures in place to perform the work through the preparation and submission of a 
Health and Safety Plan.

Projected Implementation Schedule. The approximate projected schedule for the scope of work 
is as follows:

• Workplan:
o Submittal to EPA: 
o Approval from EPA:

• Performance Specification:
• Contractor Generates Construction Approach:
• Review of Construction Approach:
• Mobilization and Preconstruction Meeting:
• Project Field Completion:
• Project Completion Report:

o Submittal to EPA: 
o Approval from EPA:

9/16-10/7

10/11

10/17

10/17-10/24

10/24-10/28

10/31-11/4

11/14

11/30

11/30-12/23

12/23

12/30

The milestone dates for this work include removal completion prior to the Thanksgiving holiday and 
project completion report submission prior to the end of the calendar year.

Thank you for your attention to this project. We look forward to discussing the project in more detail 
and addressing any comments or concerns that you may have:

Sincerely yours,

Joanne Lynch
joanne.lynch@aecom.com

Kris Carbonneau
kris.carbonneau@aecom.com

To enhance and sustain the world's built, natural and social environments
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Table 1
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF7C AREA
1107150

SD29

SD-29-A.071411

7/14/2011

1107151

SD32

SO-32-A_071311

7/13/2011

1107151

SD32

SD-32-B_071311

7/13/2011

1107151

SD32

SD-32-C_071311

7/13/2011

1107151

SD33

SD-33-A_071311

7/13/2011

analytic_method chemicaLname report_result_unit

SW8082 PCB-1260 mq/kq < 0.0586 U 0.304 0.682 . 0.562 < 0.0663 U
SW8082 PCB-1254 mq/kq 0.131 < 0.0864 U < 0.0823 U < 0.0894 U 0.266
SW8082 PCB-1221 mg/kg < 0.0586 U < 0.0864 U < 0.0823-U < 0.0894 U < 0.0663 U
SW8082 PCB-1232 mq/kq < 0.0586 U < 0.0864 U < 0.0823 U < 0.0894 U < 0.0663 U
SW8082 PCB-1248 mq/kq < 0.0586 U 4,31 D 9.57 D 11.5 D < 0.0663 U
SW8082 PCB-1242 mq/kq < 0.0586 U < 0.0864 U < 0.0823 U < 0.0894 U < 0.0663 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 3900 19000 40000 52000 5300

TOTAL PCBs mq/kq 0.131 4.614 10.252 12.062 0.266



Table 1
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF7C AREA
1107151

SD33

SD-33-B_071311

7/13/2011

1107151

SD33

SD-33-C_071311

7/13/2011

1107151

SD34

SD-34-A_071311

7/13/2011

1107151

SD34

SD-34-B__071311

7/13/2011

1107151

SD34

SD-34-B-2_071311 

7/13/2011
analytic_method chemicaLname report_result_unit

SW8082 PCB-1260 mq/kq < 0.0708 U 0.660 0.129 0.865 0.788
SW8082 PCB-1254 mq/kq 6.61 D < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
SW8082 PCB-1221 mg/kg < 0.0708 U < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
SW8082 PCB-1232 mq/kq < 0.0708 U < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
SW8082 PCB-1248 mq/kq 9.69 D 9.53 D 0.360 18.1 D 14.2 D
SW8082 PCB-1242 mq/kq < 0.0708 U < 0.0873 U < 0.0739 U < 0.0943 U < 0.0958 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 12000 20000 15000 36000 40000

TOTAL PCBs mq/kq 16.3 10.19 0.489 18.965 14.988



Table 1
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF7C AREA
1107151

SD34

SD-34-C_071311

7/13/2011

1107151

SD35

SD-35-A_071311

7/13/2011

1107151

SD35

SD-35-B_071311

7/13/2011

1107151

SD36

SD-36-A_071311

7/13/2011

1107151

SD36

SD-36-B_071311

7/13/2011

analyBc_method chemicaLname report_resullLunlt

SW8082 PCB-1260 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1254 mg/kg < 8.54 D U < 0.0579 U < 0.0547 U 0.239 0.162
SW8082 PCB-1221 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1232 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1248 mq/kq 169 D < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
SW8082 PCB-1242 mq/kq < 8.54 D U < 0.0579 U < 0.0547 U < 0.0743 U < 0.0968 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 30000 11000 14000 12000 26000

TOTAL PCBs mq/kq 169 < 0.0579 U < 0.0547 U 0.239 0.162



Table i
PCB Aroclor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg 

sys_loc_code 

sys_sample_code 

sample date

SD-TUF7C AREA
1107151

SD36

SD-36-CJ71311

7/13/2011

1108108

SD21

SD-21-A_07132011

7/13/2011

1108108

SD21

SD-21-B_07132011

7/13/2011

1108108

SD21

SD-21-B-2_07132011 

_____ 7/13/2011______

1108108

SD21

SD-21-C_071320U

7/13/2011
analytlc_method chemical_name report_result_unit

ISW8082 PCB-1260 mq/kq < 0.0596 U < 0.0580 U 0.207 0.180 < 0.0784 U
ISW8082 PCB-1254 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
SW8082 PCB-1221 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 Li < 0.0784 U
SW8082 PCB-1232 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
SW8082 PCB-1248 mq/kq < 0.0596 U 0.789 0.783 0.949 7.70 D
SW8082 PCB-1242 mq/kq < 0.0596 U < 0.0580 U < 0.0620 U < 0.0638 U < 0.0784 U
TOC.LK TOTAL ORGANIC CARBON mq/kq 4000 11000 21000 18000 34000

TOTAL PCBs mq/kq < 0.0596 U 0.789 0.99 1.129 7.7



Table 1
PCB Arodor and TOC Results

July 2011 Sediment Sampling in Pawtuxet River
Former Ciba-Geigy Facility, Cranston, RI

lab_sdg

sys_loc_code

sys_sample_code

sample_date

SD-TUF2C AREA
1107150

SD42

SD-42-A_071411

7/14/2011

1108108

SD23

SD-23-A_07142011

7/14/2011

1108108

SD23

SD-23-A-2_07142011

7/14/2011

1108108

SD23

SD-23-B_07142011

7/14/2011

analyHc_method chemical name report_result_unit

SW8082 PCB-1260 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
SW8082 PCB-1254 mq/kq 68.5 D 0.514 < 0.0630 U 0.169
SW8082 PCB-1221 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
SW8082 PCB-1232 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
SW8082 PCB-1248 mq/kq 114 D 0.205 0.366 < 0.0622 U
SW8082 PCB-1242 mq/kq < 6.75 D U < 0.0691 U < 0.0630 U < 0.0622 U
TOC.LK TOTAL ORGANIC CARBON mg/kg 62000 9900 6500 3300

TOTAL PGBs mq/kq 182.5 0.719 0.366 0.169



E 2
Summary of SeoMfft Coring Observations 

July 13 -14, 2011

July 2011 Sediment Investigation

Sample Location # Core Depth (in)

Sediment type

(slit, clay, sand, etc.)

Observations

Color Odor Present

PID Reading PID Reading 

Depth (in)________(ppm)

0.0-4.0
Medium sand with some silt, leaf litter 
__________at top of core Ught brown/Tan

4.0-8.0 Silt Light brown/Tan Petroleum-like odor
Silt Dark brown/Black Strong petroleum-like odor

Medium sand Dark brown/Black None

6.0-12.0

9.5

6.0
25.0

18
Coarse sand Dark brown None

Silt/Medium sand Dark brown Petroleum-like odor, piece of spongy 0.0-6.0
Medium sand/gravel Dark brown None 6.0-12.0

1.3

19

0.0-2.0 Root material/wood/eelgrass Brown/Green
2.0 Gravel/sand Tan None

2.0-10.0 Medium/coarse sand/gravel Grey None
10.0-13.0 Medium/coarse sand Brown/dark brown None
13.0-15.0 Medium sand/coarse sand Dark brown/biack Petroleum-like odor
15.0-16.0 Medium/coarse sand Light grey None
16.0-18.0 Medium sand/coarse sand Dark brown/biack Petroleum-iike odor

0.0-6.0

6.0-12.0

12.0-18.0

Medium/coarse sand/gravel/organic 

______material at top of core______ Tan/brown
Fine sand/silt Light brown/brown

Lens material Yellow/dark brown/biack Petroleum-like odor
6.0-9.0 Soft silt Brown/grey None

9.0-10.0 Silt Dark brown None
10.0-12.0 Very fine sand/silt None
12.0-17.0 Silt Faint Petroleum-like odor

Fine sand/silt Brown Faint Petroleum-like odor
Silt Dark brown None

Fine sand

Light brown/tan/sheen 

present___________
Silt Black Petroleum-like odor

6.0-12.0

34.0

92.0
66.0

Organics/leaf litter/sticks Brown/Green Petroleum-like odor

0.0-1.0 Coarse sand Tan/brown Petroleum-like odor
1.0 Woody debris Brown Petroleum-like odor

1.0-2.0 Coarse sand/woody debris Brown Petroleum-like odor
Silt/sand/woody debris Dark brown/biack Petroleum-like odor 0.0-4.0

pg. 1 of 3



BASF, Cranston, Rl TABLE 2

Summary of Sediment Coring Observations 

July 13 -14,2011

A=COM

July 2011 Sediment Investigation

Sample Location # Core Depth (in)

Sediment type

(silt, clay, sand, etc.)

Observations

Color Odor Present

PID Reading 

Depth (in)

PID Reading

__IeeeL-

0.0-2.0

Fine/medium sand/leaf 
litter/roots/small pebbles Dark brown

Medium/coarse sand/gravel/sticks Dark brown
Possible Zinc chunk Yellow

9.0-13.0 Fine sand/gravel
Grey/brown/rust colored 

streak at 11.0 in

0.0-6.5

6.5-13.0

5.5

0.0-1.0 Medium sand/organic material Brown/black
1.0-3.5 Coarse sand Tan 0.0-3.5 1.0
0.0-4.0 Fine sand/silt Light brown

4.0-12.0 Silt Brown. Faint Petroleum-like odor
12.0-14.0 Silt/fine sand

14.0-16.0 Fine sand
16.0-23.0 Silt/fine sand Black Petroleum-like odor

0.0-6.0
6.0-12.0

12.0-23.0

33

0.0-9.0 Fine sand Faint Petroleum-like odor
9.0-14.0 Silt/fine sand Dark brown Faint Petroleum-like odor

Silt/fine sand Light brown None
Silt Dark brown Petroleum-like odor 188.0

Fine sand Brown/dark brown None
5.0-10.0 Silt/fine sand Dark brown Petroleum-like odor

10.0-11.0 Silt Dark brown/Olive brown None
11.0 Chunk of Zinc like material Yellow Petroleum-like odor

Silt Olive brown None

0.0-6.0

12.0-16.0

1.6

83.6
Coarse sand/gravel Tan/brown None

Fine sand Black Petroleum-like odor
Sand/gravel Brown None

2.0

1.6

0.0-3.5 Coarse sand/eelgrass/root material Tan/rust colored
3.5-9.0 Silt/fine sand/organic material Black Faint Petroleum-like odor
9.0-15.0 Medium sand/gravel Dark brown None

0.0-6.0
6.0-12.0

12.0-15.0

1.9

0.0-7.0 Silt/sand/roots/sticks/organics None
7.0-14.0 Silt/organics Brown None
14.0-15.0 Fine sand Tan/Light brown Petroleum-like odor

Silt Brown None
27.0-28.0 Chunk of Zinc like material Yellow

0.0-6.0
6.0-12.0

12.0-31.0 288.0

pg. 2 of 3



nston, Rl
Summary of ent Coring Observations 

July 13 - 14,2011

July 2011 Sediment Investigation

Sample.Location # Core Depth (in)

Sediment type 

(silt, clay, sand, etc.)

Observations

Color Odor Present

PID Reading PID Reading 

Depth (in)________ (ppm)

Medium sand/silt/gravel/organic 
debris None

Silt Black Petroleum-like odor
Silt/fine sand Light brown None

Fine/medium sand/siit Brown None
1” gravel piece Grey None

Silt Brown Petroleum-like odor
Chunk of Zinc like material Yellow Petroleum-like odor

Fine/medium sand/silt/small gravel Brown None
Silt Brown/black Petroleum-like odor

0.0-6.0

6.0-12.0

12:0-21.0
Organics/sticks/leaves/roots Brown
Medium/coarse sand/gravel Light brown/tan

9.0-11.5 Medium/coarse sand/gravel Dark brown

No PID
No PID
No PID

0.0-2.0 Sand/gravel/eelgrass/root material Brown/green
2.0-9.5 Coarse sand/gravel Brown None

No PID
No PID

0.0-5.0 Coarse sand/fine silt/plastic sheeting
Brown/black/yellow
flecks None 0.0-5.0

pg. 3 of 3




